29 March 2007 WD 2004/030617 PCT/ US2003/ 029989 1 POLYMER CQRMUIGATHES’ W TH
DECREASED ANTI GENI CI TY, METHODS OF ' PREPARATI ON AND USES THERECF
BACKGROUND. OF THE | NVENTION Field of the Invention [00011 The present

i nvent i onPSIMPNHRE i el ds of protein bi ochenistry andPGTES2003/029989

phar maceuti cal and nedical sciences. *In particular, the invention

provi des et pogdsyMeR ¢ORIOGANISS WATIP DECHE AGRh AN PRIFRRITARL er - sol ubl e
polymers (e. 9., RAlYRODY GPerYRITONG 98T THEREGST c0f) and

bi oactive conponent's, which conjugates have reduced antigenicity and

i nrnunogenicity conpared to O standard pol yner-bi oactive conponent
conjugates. The invention also provides conjugates produced by such

et hods, conpositions conprising such conjugates, kits conprising such
conj ugat es and conpositions and net hods of use of the conjugates and
conmposi tions in prevent i PACKEREYABIGHTHRINVENIEONg a variety of nedical
and veterinary conditions. Related Art [0002] Two key factors have

hi nder ed t h&FidévEthofmsentioof reconbi nant proteins as therapeutic agents
-- their generadlly short half-lives in the <circulation and their _
potenti al arfhoEigThe ipkdéeAvdnibh ROBEME Feldd of phsteid WeLheh@LS AAdagy general |y
inthe art, the term"antigenicity" refers to the ability of a nolecule
‘to bind to phaasaceuticalyanthimiegisali wacncomi e pefenter thy mvapiimoprerides ¢ v
refers to t i . ' j j her that
response i n\r}gt@%ss ftopéh% g?ﬁé I g‘nggfé%?%oﬂl e%%?%&ﬁ%%@%ﬂgléﬁmyg%g%nse") or

t he sti nul dkigqpolyfetigddtdegiymol)iamidagvatizsptbase and-bivadtive canbpomen®st r at i on of

reconbi nant therapeutjc.proteins, intravenqus (i.v.).adnmnistration is
often Gost UL s PV ts R enb e Y S o GTRBHER It £ v1 1 o
ard’ to m ni ngtabdardPhelpheRBioadtivel eaMporeabicbhjuyaiaNd WREriadaitonnalsdionever ,
the half-lives-of small proteins following i.v admnistration are :
usual | y ext rispfiss copigicyyaduced R sytharethers)prrapositions gomprsingich (1991)
Pharr Res 8: 5 s clHMERAT vt cdpi ook R :

12: 1466- 14690)1’.ﬁﬁ1 Bk ?&V@i% ngeﬂys'épglé b g’?%‘?%&aér“gfg% gsgganﬁa@g %5‘33%3‘?& o

2004/ 030617 et the20a3Lg298Rcomposiientinquelsntieg diggnotieg argl iyhating

hydrodynani ¢, £adlj X GREHDI% ol iRk HonGRbHD

Related At

[0002] Two key factors have hindered the development of recombinant
proteins as therapeutic agenis -- their generally short half-lives in the

~ circulation and their potential antigenicity and immunogenicity. As used
@ " _ herein and generally in the art, the term “antigenicity” refers to the ability of a
molecule to bind to preexisting antibodies, while the term “immunogenicity”
refers to the ability to evoke an immune response in vivo, whether that
response involves the formation of antibodies (a “humoral response™) or the
stimulation of cellular immune responses. For the administration of
recombinant therapeuﬁc proteins, intravenops {i.v.) administration is ofien
desirable in order 1o achieve the highest circulating activities and to minimize
problems of bioavatlability and degradation. However, the half-lives of small
proteins - following i.y. administration are usually extremély short (see
examples in Mordenti, J., et al., (1991) Pharm Res 8:1351~1359; Kuwabara,
T., et al, (1995) Pharm Res 12:14664469). Healthy kidneys generally retain



al bum n, which has a Stokes radius of c. 36 A and a nol ecul 2 Mah gt of

c. 66,000 Daltons (66 kDa). However, smaller proteins, such as

granul ocyte colony-stinulating factor ("G CSF") and ribonucl ease, are
n

¢l ear ed wepbwloysif rom t he bl oodst ream by gl omerul ar ROHYSIBERBE: enner,

B.M, et al. (1978) Ana J Physiol 234:F455-F460; Venkatachal am MA., et

al. (1978) G 43: 337-.347. Wlsaon. G .1979),..J Physi ol

74: 495-509) h e S Gusuaty sz‘?’r%? it e BPapt® adlice éﬁ%dfnéa%%y"fjl}é‘&?‘hr |
~concentrati ciftamdh, whithlhat ecHwReNadivs ¢ QB6IAand B inbRcwlhy exight iodN i s
- problematic followng i.v. admnistration. Therefore, higher

~ concentrat i dn86-8¢0 P&gwsﬁﬁéi{@%sﬂﬁﬁ’m%ﬂ%ﬂlﬁ eEEnE: sish aceieBHecYlfust be

admi ni st er ety &k 12 Ao _ d cl _
decr eases thgl' (I:ﬂe | %Eiggq%%o%gt(?edr?? )(r:%%ﬁﬁg%%geagér%csiﬁ? %Eaaggaag{e@&%{%e ri sk of
~adverse everfigy the bipodstremmimpeglomandardilisatioB¢Bienne] BMNLaer dnd978mbr al i nmune

responses cap J,ed he.clLreoulating concepfrations | ni.ected :
. reconbi nant 'P ﬁ%@fgg&F%Ssé#@xtgﬁka%ﬂ?fﬁ)%&‘ﬁre‘fflazdg(b%ﬁjer&ir Y stration
of an effectq3yB7dR9e Wiion" &y, {(18a9) V@ eh ! BALFE T-4051500). NA LY §BHAt, SUCh as
anaphyl axis (Pui, C -H , et al. in Onco ; - :
hyl (P C-H t al (2001) d Oncol 19: 697-704). [0003]
Al t er nat i ve Wenteaaceiof thermprusicall nesiul eapesntrtiony, bt gmall deenmtisang. ) or

i ntranuscul T o TR PR o [ ' r : of st s S &y obl ens, by
provi di ng rrglgé]?a ué(lli'e ?lerﬁg%‘"}éogpgsf é@ggﬁn%tl%nan{ pﬂr?[ Pigvi'ns |n;~sgt§ttl' e
ci rcul at i on. Theridoveyiggher ichwcehirationaiof sighipidtyine aml teredfisquentlimvgtiomaki ng it

difficult to_achieve . effectiye .circulating conceptratjo of such drugs.
A furt her "pr%ﬁ(%gl’r‘?n "[lcﬁ%’f“s{?ﬁ% Cllr Bé“gl?eféafeeff&f g““f?‘? espﬂlﬁrc%* 8235??%1 lity of
drugs admi ni&rhef the dikeBhodd: BT phafierdt @®mpliRtdeC ARE thapéaebaltidl Hikly off

radation of the therapeutic protein at ‘the site_ of injection. {00041

Modi fi cat i orAA¥ErSe E¥ih ieRaniipinst Ergiony y Bothecellylan aad iugoral AWFRYE of
derivatives ﬁépoagsyéaﬁtrmﬂcgrege gir&iﬁ iy donEEEalioliasr AfeRd B¥GRthaat ed

extensively as means o ddressing the shortcom ngs di scussed above
(revi ewed i nproighne tovamextitntthat nesty rabclude1tb® Zdministrativy gicantsffeciee dispcol ) :

Chem stry and._ B i Leat 1 ons L et~ @ . . eds.,
Anerican Che%i%zg)l lggtgi e%‘?“’ﬁp’%’é‘ﬁ‘%‘%@’?on?“%éa&.a@%ﬁffa"%gfl’iggg*ﬁéﬁgrts, MJ.,
et al. (20020080 THQ:doe 9:697-Re8). 54: 459- 476) . The attachnent of PEG
derivatives to proteins has been_ shown to stabilize the proteins,

i nprove t hei OBHloAmnatiypipptesy of fdmbpistralignc @ch s \VEbEH2BBBY (-3 004/ 030617
PCT/ US2003/ 02898 clar (i.m.) injections, can overcome some of these problems, by

providing more gradual release of recombinant proteins into the circulation.

However, the bioavailability can be quite low, making it difficult to achieve

effective circulating concentrations of such dmgs. A further problem that may
C} : be related to the poor bidavailahi]ity of drugs administered s.c. or i.m. is the
increased probability of degradation of the therapeutic protein at the site of
injection. ' '
[0004] Modification of recombinant proteins by the covalent attachment of
derivatives of poiy(ethylene glycol) (“PEG”) has been investigated extensively
as a means of addressing the shorfcomings discussed above (reviewed in
Sherman, M.R., etal. (1997) in: Poly(ethylene glycol): Chemistry and
Biological Applications, Harris, IM, etal, eds., Meﬁéan Chemical Society,
Washington, D.C., pp. 155-169; Roberts, M.J., et al. (2002) Adv Drug Deliv
Res 54:459-476). The attachment of PEG derivatives to proteins _heis been

shown to stabilize the proteins, imprové‘ their bioavailability and/or reduce



their immnogenicity in vivo. (The coval ent attachment of PR&EM#Ehi208T ves
to a protein or other substrate is referred to herein, and is known in
the art, as "PEGylation.") In addition, PEGylation can increase the
“hydr odyngigi%oa@okiis of proteins significantly. Wien BCEH0§3/0398P ei n,
such ‘as a cytokine or polypeptide hornone, is coupled to a single |ong
strand of PEG. (e.g., having a nplecular weight of at |east about 18

kDa), the r &8l %awogaﬁf%lgw%é@h%lcqvakgte%ﬁac TG FREHICIVPRF I8 t han t hat
of serum al bughRiARdohiSabhiBA ANCE4H o hBRid, 8AdYs KSR Bkiart 8s

dramatical |y retarded. The conbined effects’of PEGylation --reduced
prot eol ysi s, PEGulatient”) imeadiitione EBgnlatipmernanderse duxxiirodmemicobdingnal

cl earance --_.confer substantial.,advant ages on PEQyl at ed pr.ot ei ns as

-t her apeut i c-pgg%rﬁ{eén.s Tl%ggﬂn% nce hd Sfﬁgogr?%&t Bt & ﬁa@&o%%eeﬁr made to
use the covgoipkptidatioaabne Eﬁco@?ls@ﬂi Y RIS 1dn@ strefd OFBEGHE ¢S Bivig/a and
efficacy of various proteins or pharmaceutical use (see, e.g., US.
"Patent No. 4nalvaplassieight ghpfdeaskzhopt bskDnbp mraltticovivgr berp BIESPEG or

pol y(et hy! engaliflic I miPnAURI03H Bouf ) RASRabRG s frefedl] TOT uSE

in the treatnment“of severe co I mmuno Iclrency disease (Davis, S.,
et al. (198lglorttrith iExippniaticeiiyotetated54 The GoRbinkid reffatts edfdPE@GAIBion -et al .

(1987) N Engl ,J d . 316:.589:596). O her exanples .include the coupling of
bEG 10 SuperBRFES FISTHNS SEEErrmEs Eeqgitity g Frd RS ]

i nf | ammat or ycigemdt t 1.orRgnfeSadubSiintiaM advahtagds. onUPBGAEE NprotehiRS as 5, 006, 333
and 5,080,891) and to urate oxidase (EC 1.7.3.3) for the elimnation of

excess uri c BeEpRFUE 8%%he bl ood and urine (Jnada, Y., Japanese Patent

lication g A RneKebl0k; aRenlpts B (égﬁel)t JAD fac j Ol
19:1001- | 0o PO X EO10K f"gf’ﬂ& . Eaci%ggﬂu i cation WO 60/°07629 A3,
cor r espondi regtathondnt 8f pdtamerstto Moproge §E6af85mdSHBearyof viigus prefeing| ., PCT

publ i cation 0 9048 ,A2 000 R d,P r ol yners._conposed

of coval entltép?kfa%égc&u%ﬁ%ﬁ_eﬁgi’ e‘é’)‘(’ﬁ%ié‘%’%lttga‘ %1%5233@;%?%%&%%% t he

foll owi ng geineludd iiwt complitg @f PHR of GobdEhidime BRiden EPROREZ mdshokiae a hydr oxyl
group (or a reactive derivatiye thereo and Rl be hydrpgen, as in,
"PEG di ol ", %Wﬁ?lﬁg:r{)%ﬂ%a Ti #emdh tﬁ?ﬁ@%orfr?g%%’?%@g‘?anot her

| ower al kyl g@fneiHRdef®idhcy d%%a%@hﬁ@;ﬂ?,ré?ﬁpél‘%&ﬁc%% Exp T Qs A39- The

paranmeter n in the general structure of PEG indicates the 29 March 2007
WO 2004/ 0306357 chlo dd,S02e0989(1987) N Engl J Med 316:589-596). Other

- examples include the coupling of PEG to superoxide dismutase (EC 1.15.1.1)
for the treatment of inﬂanﬁniatory conditions (Saifer, M., et al., U.S. Patent
Nos. 5,006,333 and 5,080,891) and to wrate oxidase (EC 1.7.3.3) for the
elimination of excess uric acid from the blood and urine (Inada, Y., Japanese
O | Patent Application 55-099189; Kelly, 5.J., efal (2001) J Am Soc Nephrol
J2:1001-1009; Williams, L.D., etal, PCT publication WO 00/07629 A3, -
corresponding to U.S. Patent No. 6,576,235; Sherman, M.R., etal, PCT
publication WO 01/59078 A2).

{0006} PEOs and PEGs are polymers composed of covalently linked ethylene
oxide units. These polymers have the following general stucture:

’ | Ri-(OCHCHy)nRa

where R, may be a hydroxyl group (or a reactive derivative thereof ) and R;
may be hydrogen, as in “PEG diol”, a methyl group, as in monomethoxj(PEG
{(“mPEG”), or another lower alkyl group, e.g., as in iso-propoxyPEG or
t-butoxyPEG. The parameter » in the general structure of PEG indicates the



4 nunber of ethylene oxide units in the pol yner and is r ef eR? ¥M#rdhgd%kr ei n
and in the art as the "degree of polynerization." PEG and PEGCs can be

l'inear, branched (Fuke, I., et al. (1994) J Control Rel ease 30:27-34) or
st ar - shapecoogaseatri | |, E. W (1993) JBioniater Sci Pol J¥HUES %“219831) PEGs
and PEGCs are anphi path| c, i.e. the;‘# are soluble in water and in certain

or gani ¢ ol veglis: 8 bNoY FARET LSk Bl & SPRLA N0 GH o1

i ncluding e FuUses an Fanes of  ani e Bact eri al
cell's. Cert ahe arteascdhen™degréd oitﬁolsfmenﬁtibﬁr’naPEGg afd PBIOg rean bedineat hyl ene
oxi de (OCH2CH2) . a ropyl ene _oxi de has the foll ow ng structure:
CH2- CH Cl 13%4?1; 6‘11 ?ﬁl&ﬁ geef ode?d)i & QOfEtF%{tR%ffaée SO 3% OResty-saPast | ar to
those of PEGhai 1 BeS$0935 IR0bMATEr NY 1)t SRS SHBRN &e «
repl acerrents(,%lv; tl’PEG in 3Zrtarlgn a'g%qfo?g%f@glr?gl? E&. g., U S Patent
Nos. 4,609, mhawﬁu@ i28the8 31178) soliblbeeint watan aﬂﬂpnlcyﬁiﬁyotm wokiedissitid and t he
abbreV| ation," PACs' herein to refer olyners, as well.
2s 1o, PEG ortpEenahal s JPeanrHEmelristy REpIPe SR IIRMATS (S
Pat ent No. 5t fen@h@les ASmitfAtmiesRictial tHB. Cokdh tReloabkypleenergl ycol s
and the abbreviation "PAG" are used to refer generically to polyners
sui t abl e f oraligsating coprdymens jad ghideneodxider OCHYEHAL) and, propydentsi @idar | y PEGs,
nore particul P cont ai n a single reactive group
("mnofunetlﬁﬁﬁéﬁﬁzﬁg‘%ﬁuﬁﬁ’%@ 10007] Conmonly, sever al (e.g., 5to
10) strands of one or nore PAGs, e g CHS:%E or nore. nPEGs with a
nmol ecul ar wei ght of about 5 kDa to a ﬁt are coupled to the
t ar get protein via. primry am no groug (the epS|Ion am no groups of
:végl ne residues and the al pha am no gr up of the N-termnal amno acid).
;

re recently, conjugates have been synthesized containing a single
strand of nﬁmemropﬁrgtaeﬂlanmlrecsuffmtenﬂmsjmmr eoghqsele RB&, =0 th@a or 30

~ kDa. Direct ocg reISatleo XE@ X m)ns% ate | the | asrma
hal f-I'i ves o?P e 8 E}b 8%%3 ct® g?rﬂ‘al ?e rmvvag t and/ or

i ncreasi ng nappﬁemonﬁ)tsesté@.rldss @EteEEﬁo@GlﬁﬂQﬁ%(ﬁHac%Bﬂ?) The &km (1996)

I8 O E L T e L o e e LS o
essential r eﬂicﬁ”céii‘ol}ﬁﬁlﬁs,bhepaﬁéﬂ V8 to PEG or PEO and poly(oxyethylene-
oxymethylene) copolymers (U.S. Patent No. 5,476,653). As used herem, the
term “polya]kyléne glycols” and the abbreviation “PAGs” are used to refer
generically to polymers suitable for use in the conjugates of the invention,
particularly PEGs, more particularly PEGs containing a single reactive group
(“monofunctionally activate& PEGs™).

-[0007] Commonly, several (e.g., 5 to 10) strands of one or more PAGs, e.g.,
one or more mPEGs with 2 molecular weight of about 5 kDa to about 10 kDa,

O

are coupled to the target protein via primary amino groups (the epsilon amino
g,rbups of lysine residues and the alpha amino group of the N-terminal amino
acid). More recently, conjugates have been synthesized containing a éingle
strand of mPEG of higher molecular weight, e.g., 12 XDa, 20 kDa or 30 kDa.
Direct correlations have been demonstrated between the plasma half-lives of
the conjugates and an increasing molecnlar weight and/or increasing number
of strands of PEG coupled (Clark, R., et al. (1996) J Biol Cﬁem 271:21969-
21977). KOn the other hand, as the number of strands of PEG is increased, so is

the probability that an amino group in an essential region of the bioactive



29 March 2007 WO 20041030617 PCT/ US2003/ 029989 conponent (BaMarddPet|y
if the bioactive conponent is a protein) will be nodified, inpairing its
bi ol ogi cal function (e.g., catalysis by an enzyne or receptor binding by
a cyt okiwe)weseaosibar ger proteins that contain many anP@BUSEIHUPS? and for
enzynmes with substrates of |ow noleeul ar weight, this tradeoff between

i ncreased duration ecreased s ecjfic ac It y be
accept abl e, GPREReY t(fpﬁ‘%ﬁﬁ%ﬁgs‘?;{g%g'ﬂo WG GATR Ifeﬂt thé HPE‘?Pé T"ﬁlagaacti vity
of the PEGpanfied, thpdih grusuaarogﬁal Rm¥iot0 (e. £0Eat 98 'b?ranpér@hﬂbréﬁ such as
pol ypept i de hor nones and cytoki nes, however, a relatively hi gh degree of

subst it ut i orfe¢eptor|binding/by 8 OH@EH’G)ASEORW@G# piotsinsdhati conletn MATYAIIBO t he poi nt
f t | dst
o, gt 0 b oA SALEDAEI L Lol G, S oo

pi oneered a beawdentijcreised QuidEGH |oftatidon aid &ioe@s@lsspaaﬁc haue;t;ampjr bed themto

several proteins to achi.eve the desirable c ination of favorable
- phannacoki neteredable, e dp Q%?é@%?sp%fl%trf@?eaﬁerfnv@ggl @ié‘%‘ﬁﬁﬁ%ﬁ i ncl ude

granul ocyt e-pm@sIQ Ui Bk dhltef Blotd@ls, Suckvk pefspaptiasal f er,
MGP., et a]gﬁ%lgg ol ym@éyegg;rll%?spé:B 57§ 9%7%58 Sucer r’r§§i:yp B et al.

(1997) supr al)onannbsr@dmmlwm,t hcrmvmalal lahtlmlwdmgedeg@@e@" anﬁautmdm iscat i ons WO
00/ 07629 an 01/ 59 atent No.
- 6,576, 235). d%(\s/gto c{éﬁﬁ gﬁéh %‘f“"b‘fy ﬁﬁerPé’lﬂt Oéﬁ?égé‘v%thgfa%’aﬁg":‘pr esent

~inventors dewma&kfeﬁﬂ@thauihﬁﬂelﬁﬂﬁbadddaedaﬂfmaﬂmomlo&uﬁmp strands of nPEG

of high m)le r vvelght about 36 kDa) was sufficient to , enhgnce
dramati cal | y ﬁ@ ¢ RERSAbI IRYREOTF LR e PIOUEESE. # nY&Fiebh °f(sai fer,

MQGOQ] , et appg 13:1:9«91@!:1‘&%@%5%(1 phes @ﬁed MR 10 S@\Ferzﬂ lprotéﬁ@%@chﬁ%@ﬂﬁ) 0

St udi es have al sO been conducted in whi ch ' reconbi nant manmal i an

~orate oxi daséesigdiie cembinatipn OﬁMwab@dpma@kmeaﬁ%amh@c@pam potericy|
Correapondi w3 P TR TRl Bnliidy Ul RM 20 IRARE Y.

di scl osures ﬁf:tomA@T(&M ERE”e(thifere IM.G.P. nemlpejt%kd’d}er Ereprings B&"ﬁﬁ-ence)

When t he PEC@jr ﬁase use @5 r eat |cas ficient mce (uox -/-)
t hat di spl ay E T ik |%&E TSG¥B 6‘% W& ound to
be wel | tol egad edT @mﬁidmwm/mbgtamtww bwsgmzrs Iqeuyusqge»ﬂup Tr eat ed
m ce exhi blted |ﬁroved renal function_for the duration of treatment (10

weeks) and hE@ s st AatenhNoy 656230} | (USéPfBi @Mﬁfa%seﬁ mcl@iehﬁﬁg)klﬁ%mage t han
untreated UO¥rmfi off{h&freséé RERBRS: ﬁ&&t@’thﬁ' tﬁé S8LRRLA of BRIG]HCC :
resonance i nmagi ng @/ . et al . E)cDag

strands o of hlah molecular welght (about 36 was sufficient to

enhance dramatically the potency of recombinant murine GM-CSF in vive

(Saifer, ML.G.P., et al. (1997) supra; Sherman, M.R., et al. (1997) supra).

C) [0009] Studies have also been conducted in which recombinant mammalian

urate oxidase (uricase) was modified and explored as a potential treatment for
~ intractable gout (see PCT publications WO 00/07629, comresponding to U.S.

. Patent No. 6,576,235, and WO 01/59078, the disclosures of which are entirely
incorporated herein by reference). When the PEG—un'case‘was used to ireat
uricase-deficient mice (zox-/~) that displayed profound wuric acid-induced
nephropathy, it was found to be well tolerated, effective and substantially non--
immunogenic. Treated mice exhibited improved renal function for the
dﬁration of treatment {10 weeks) and had substantially less wric acid-related
kidney damage than untreated uox -/- mice, as demonstrated by microscopic

magnetic resonance imaging (Kelly, S.1., et al. (2001} supra).

-



29 March 2007 WD 20041030617 PCT/ U82003/029989 0 [0010] TRE Masshad08nt
attachnment of strands of a PAGto a pol ypeptide nolecule is disclosed in
U.S. Patent No. 4,179,337 to Davis, F.F., etal., as well as in :
AbuchowsKD 2008/0306eT al . (1981) in: Enzynmes as Drugs, HSITEERMBOE™ 3. s et
at, eds., John Wley and Sons, New York, pp. 367-383. These references
di sclose th mes_and ot her proteins, nodifi i th EGs,. ., have
reduced innﬁ%ggﬁl{%ictoyﬁﬁﬂdaéﬁ%@npti%n%?na ﬁa?gﬁ\émﬁg%rp YR es in  the
bl oodst r eammotléeaRai ekcliled RETCR F265PBRA KNG 8RR DiabRAF B, Qs 8L N&  The

resul tant beneficial properties of the chemi cal | y nodified conjugates are

very usef uMeilgs An yinphawski Ay sedlad8BY) - Epprmes 46 ings, HodemhqaTo ef f ect

t he coval enf gat higent 0 I oxi des; 14 a otein, at |
| east one o?'Sf’h%%ﬁygg%k§@{ne%g rﬁoﬁjdggh%ﬁﬂt%!é poi’y%rgﬁu%ét%'f iTrhg%e be :
convert ed i nifereaces ehstldse ehituneyinenakd gthet protding smodifedessh nPHGsequent | y
referred c—- to gs "activatiaqn" and the product is called."activated PEG'.
or activat eljav 3 Wgﬁ%flﬂ’e?nm%%‘gé@qwageﬁ]éfg Bp¥d on one
end W th anhdfbed&bid oot & HeYcorleginindBidndaimiangbtetdsherpdret hoxyl
group"”) and on the other end with a functi onal group reactive towards

ami no gr oupgesgliend bpradicial propetics ofithe dhemirgBy modiiedrfopjugstesiaedierysuch

appr oaches. §%-ﬁgll . B = whi ch contain two or nore

met hoxyl groups ﬁs@g?wggg{%?@%gqcnﬁé(@ﬁivated functional group, are
used | ess c@omhly.effder thx aopllant ataciinenRHEPEG w8 polgalkilensbxidés tolee car boxyl
group of lysine is nost often. activated b siferification_with

R nydr oxy sy S o 71 G Kyt sod s o s PoRPERFuRGS! B 937, 462).

[ 8Q’12] The aghveriad o ROEAIRE fundfichal BRGH.CFidipkdted it RRp@REYHEErra@Oent havi ng
nuc

| eophilic functional groups that serve as attachment sites. One
nucl eo- phi 9 @sf apitvationaPnd tls pradesinsntalled Sadfivated PEGT oacashested site i s
t he epsilon ' r | ' ) s id groups,
ui tably  altPaIRnS e Dok HLARIREE MFS obpa ol B0 B BF [ el and
t hi ol gr oupsurehciive, ciesicdlyereblsmethgbethert (e methoxyl gwep™)[add bBJtheéThe

esult | g cOBe BT ERE T RBERr Ao (AP rERH SPRp e G ¢ PR o 5
(1977) JBi olmdlamle is2hcdt SafiRodlyafied A yadtommidachd, ,Soedallad “lrhBdib”
| - mPEGs, which contain fwo or more methoxyl groups distal from a single -

activated functional group, are used less commonly. An example is di-mPEG-

lysine, in which the carboxy! group of lysine is most often activated by

esterification with N—hydroxysuccininﬁde (Maris, J M., ef c_zl., U.S. Patent No.

5,932,462). |
C} [0012] The activated polymers are reactegi. with a therapeutic agent having

nucleophilic functional groups that serve as aftachment sites. One nucleo-

philic functional group commonly used as an attachment site is’ the epsifon

amino group of lysine residues. Free carboxylic acid groups, suitably

activated carbonyl groups, oxidized carbohydrate moieties and thiol groups

have also been used as attachment sites. | |

[0013] Tha hydroxyl group of mPEG has been activated with cyanuric

chloride and the resulting compound then coupled with proteins (Abuchowski,

A., et al. (1977) J Biol Chem 252:3582-3586; Abuchowski, A., et al. (1981) :

supra); The use of this method has disadvantages however, such as the

toxicity of cyanuric chloride and its non-specific reactivity for proteins having



supra). The use of this nmethod has di sadvant ages however, s 3@ Maged 2086
toxicity of cyanuric chloride and its -non-specific reactivity for
proteins having 29 March 2007 WD 2004/030617 PCT/ US2003/ 029989 7

f unct i onmb 2gmmeeEs7 ot her than anmines, such as sol vent PATEEIEBHIR%y st ei ne
or tyrosine residues that may be e3sential for function. [0014] In order
to overcome

t hese and ot her di sadvantages, alternati acti vated PEGS
have been i rﬁf‘rfcg&]ﬁ?&e%?‘% l?@?‘?‘&ga"s BOBT Sr‘r‘lglﬂ)’i‘f" 5 Tar‘fﬁ‘?s_é‘%ﬁd@fsfewﬁ Pves of nPEG
("SS-PEG') (bushpwBkls thdmayde BlentiflfiBMheGancer  Bi ochenr Biophys
7:175-186). Under mld conditions, SS-PEG reacts quickly wth proteins

(wi thin 30 N4 &s)ordsyi o) grergomet thoss, aydbrothext dipadveripgesnudirmptie
conj ugat es. ] | fe et. | n S,. Pat¢ -NG. 478,
+ di scl ose polaytg‘%te@l g#g}ssg%“{?c%ﬁnnolﬁ%éﬁcg%cﬁé% [ ?r? d@% a@%?%@né?cecfshg%nd
conj ugat es peddtived of MeEG r(695-PEG™) 4abugiokyki, iA, &k &. (Fde Ganbla-

5,612, 460, di.scl oses nethods for preparatiqon of | y(ethyle
“glycol ) - ngieeﬁ%ﬁffﬂrﬁzaws ZQF_B—&EQ} eldnder iy @B&’HP’_&% SSHEG SR aRebpr o PEG'")
reacts readigiyh Woldhs! RBHATBONiEEYPFieRind5RHE] PR cxRRsiVEY lm@fifiedoept | des of

| ow nol ecul ar wei ght and ot her materials that contain free am no groups,
wi th which iconfugatess ur et hane bonds. [0016] Urethane (or carbanate)

| i nkages bet 1 .am no, gr S,0f in.and the are al so
known in t héﬁgl‘r%? h{[(l}e abtgr’ peF 8%8%‘35‘& P%tﬁ?tolgﬁ'eSr’E@%g%’ gg&%%%@@%%%at i ves
(Bea:JC h?rrp, g@cpl-ﬁllbn@rNrsu(:diﬁ&ﬂblylpﬁﬂt]onBtie@Qﬁ@ abnjﬁgales)Zﬁoaﬁced tveeprase, F. M,
et al. (1985 pl Bj em Bi ot echng 1:141-152 eactive . nPEG

i nt er nedi at e% Zg\ﬁﬂskﬁfe’lnﬁggsl)?t&?f ‘i’réﬁl?}ﬁ@’ 9(‘!3%10%?%’66%?&@?1’1}‘7??%0%& for
the synthesigy g@ﬂ(eﬂ%ﬁ%&%‘[ﬂc&%ﬂW»@@ccﬁﬁmﬁypé’eﬁﬁdn\ﬁ%sﬁ?ﬂi@@m&hé bk vi a am de

bgnds, ester bonds,  secondary am nes and thioester bonds,  anmong ot hers.
C, [0017] T.("PEM") stack) rea@{n%ﬂn)-thsi a5 ratous gphpreteinse 18 Wellgan 48- 255)

Covel <0ty SRS PHERBLEBH Ay B Akt TEER Ry
physi cochem grapspritipehich édpmsiatthass omtls.gen- bi ndi ng activity and the
not ity DR Y 6 AR At WBLELAE P SR SFi0 | hecec
nonspeci fi ¢ metinGal it PEY aeaif/leswiin Y aithe bPRodh ¢ FRnbhgekES- The
coupling of PEGto |gG.increased the apparent Stokes . radius and the
suf f ace ‘carbonate derivatives (Beauchamp, C,, ef al. (1983) Anal Biochem 131:25-33;
' Veronese, F.M., et al. (1985) Appl Biochem Biotechnol 11:141-152). Reactive
mPEG intermediates and methods for their use are also known in the art for
the synthesis of PEG conjugates of bioactive components linked via amide
bonds, ester bonds, secondary amines and thioester boﬁds, among others. |
O  [0017] T.Suzuki etal ((1984) Biochim Biophys Acta 788:248-255)
covalently coupled immunoglobulin G (IgG”) to mPEG that had been
activated by cyanuric chloride. They studied the bioclogical and
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 coﬁjﬁgates. The
coupling of PEG to IgG increased the apparent Stokes radins and the surface
, o activity of Ig(s and stabilized IgG to heating and/or fhe 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



activity of 1gG and stabilized 1gGto heating and/or the expdMareh 3087
interfaces, while no structural denaturation of |1gG was observed. The
suppression of nonspecific aggregability was attributed mainly to the
steric iwbiZiwizosi7of the association between the PEGIHVEH3 0B

nol ecul es. These results indicated ®#he 29 March 2007 WD 2004/ 030617

PCT/ US20031029989_ ut.LLity o EG coupl ed 1 gG as. an i_ntravenaou
prepar ati on %ﬁ@%ﬁéﬁé@?% a3 et ‘fan‘E%/l% arﬁg@agga%ﬂs%?t? ve to

~ stabilize urm@_@lﬁﬁ%e&t HEad 9F alldiiveAMenditze WfdifdddRe] foKinfraveidas p et al .
- ((1986) Anal Biochenz 154:110-117) .investigated thée possibility of

produci ng biwSpecific affinity |igands for separating cells in aqueous

t wo- phase p e Y o] basi s. of cell, Ge ant| . Rabbit
anti - human gﬂr“yﬁrl%%‘y? Iég 5&1%@9%35@?@@#]?%%{%%;g@ I%W?%galk%gtﬂgacti vat ed
MPEGs W t h nmiseibilitanf Weidgbing Wbspasipt efiimat bindd .8y sdpathtiapbeBs kbba  at
various nolar ratios of PEG to |ysine groups on the protein. The
partition c¥Eeguscimonihags pelymep sEHERs, o ﬁh%'%ﬁ%ﬁﬁws% SuEfaes: FZEBNt ai ni ng
dextran and it LCESASE ﬁ%ﬁo L L (=12 i &y ion and :
i ncreasi ng rr]g%ggu?%t?ﬁ wel % t okf;]ydt3 %@n%%%%%ﬁ%gﬁ%ggf%gniﬂéﬁam l oss in
ability to oapfveied n®E&s with moleeiarersights of sppesimpGly1®], 1P khd TkDkis, in

U.S. Patent . .4.904, 58 dj ses.ol i gonucl eoti de nj ugat es wherein
the of 1 ponucttSaripuragor Bbs O BEGHR Tt S g rln, T80 REARbES conen: ¢

moi ety, Wwhi cévetfvidng ob ehedprrainyie ey idokptagd SyseHin® bihtaiting degipatl 4ddrBEG conj ugat es
are said to pe nore efficient in nmenprane transport, so as_ to, be capable

of crossi ng PR NBIAAereRige stepret ohvapiRwhiam aid Mgreass Aderlapt i onal
system LN UBbishiatne bikice OTRAS ivfds UDmEHRithiR 1048 Gl abilltyiol deluifile | N Vi VO

for) studying Cellular processes, protecting mammalian hosts from .
pat hogens, ¥uiedn drythrdepigs.gene t herapy, and the |ike. [0020] Excessive

conj ugati on . an i t LAV i y i.ye site of
a therapeuti @B}%ﬁ%%ﬁ;ﬂf\}\@ggé‘? gfr?%'u%%ﬁgﬁ%c‘%’g@é%ﬁwasﬁog]&o% %Pk‘f?‘%"ydér e found,
however, cancarfugates mdstdind the vlibasglcofidacire jdited thiodgh b inking iamm k@ss of :
therapeutic gfficacy. This is, oft t.he .case wth | ower nol ecul ar wei ght
pepti des thaﬁy‘{ﬁ@é’g%éwlﬁ%‘g H&ﬂ’t’ﬁgﬁeﬁe@lwa{?ﬂ% B ﬁ‘i?f‘p‘aég‘gﬁ‘?s 8 with

bi oacti vi ty. corfiated 2 TBAi® to Be BRIO @fficRint 3 me(vhBR4ranBhRE @Bjago GBEr N

5:321-326) observed that PEGyl ation _of_ a reconbinant single-chain
i munot oxi n $a@kiP cEeropsing he mepdsanesnd sfedtivelyanednlyBe o s wHias®t i vity of

the i nunot o¥jsim The ﬂ!iQ%v%y,ofhe compositions can be used in vitro and in vivo for
studying cellular processes, protecting mammalian hosts from pathogens,
facilitating gene therapy, and the like.
[0020} Excessive conjugation of polymers and/or conjugation involving the

(:\ active site of a therapeutic ﬁmiety where groups associated with bioactivity are
found, however, can often result in loss of activity and, thus, in loss of
therapeutic efficacy. This is often the case with lower molecular weight
peptides that have few attachment sites that are not associated with biocactivity.
For example, L Benhar ef 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 immunofoxin.

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

PEOs, efc.) o therapeutic proteins is intended to eliminate their

»



activity of the immunotoxin was the result of attachnent of 2pMarehg{p

| ysine residues wthin the antigen-conbining region of the i mmunotoxin.
[[0021] Although the coval ent attachnent of PAGs and PACBH%.(;;. PEGS,
PECs, et wo)20bamsbdier apeuti c proteins is intended to el PGR/VIGIHE . 29
March 2007 WO 2004/ 030617 PCT/ US20631029989 i nmunoreactivity, PEGyl ated

uc, “at | castuReRarIvio:, SHNGARLRP L et TR BREHOERnor Gy o

thensel ves sammidaénigR! Rk Go 88 dué HTISRORNpE: (&l LOXANPEG ah@bbi ts have
been i mmuni zed to various PEGs by injecting the aninmals with conjugates

i n whi ch PEGARPEBpE aee themaslvesnspmmtideh retigeaicr fodrimmymegein, FFchter, -
AW, et al. 3). 1k l.er gy . JETY : = 4 I n

-addi tion, a er}rinnggl’ 5%ba1 alﬁétrv?%g@%/ ’@%g%zrg\ggéti w{]ﬁhﬁégﬂ%gﬂ?g@ﬁﬁe backbone
of PEG has henald extalcopedatbyiniwhidcREG gvanicaglatd tb lan anmoRigeniceanjerigat e of
(i-glucuronidase and selectin h i doma .cl one that secretes an

-anti - PEG antRfﬁﬁﬁ@y&%‘%@n&;‘%ﬁ;:ﬁg{- ,?19?9(? gﬂ?“@l@@‘é@s“rﬂ?&@ﬁ%" fetit1o: 520- 528;
Cheng, T: L.3318t @l addid00) nRiu0Q6mi UaEhBMkl 208 386 thd SRlyetle M, et
-al . (2001) Biotechni ques 30:396-402; Roffler, S., et al., 'US. Patent
Nos. 6, 596, iBuBbamdofb PBG7has] Beent dayveldped lbysinjesting fmied withf ammikH G ar e

i ncorporated_ herein by reference,i heir. _entireties Angt her

monocl onal - aET R AP EIE 6 periife R bR IR EE peG has
beeln. di scl os&ﬁi—?ﬁ&@ﬁi/i&qdydjche%qbetu,% a%\/l(11999) %O@hjufg CGemU 52058 nt )

Appl i cation . 2003/ 001704 ...[ 0022 nunber | nyestjigatorys have
di scl osed t h&? _eg‘aiiaﬁté @09 i%‘écé’Pﬂlng@%‘i‘ dAREF0; ’BS&LE“M@&% " PEG
pol ymers a”d(fg_@f):s%tbéi%%@£ FRsL@A! G e0fet L1SEE S, Palent MosS. Pat ent

hd%} 5,428, 1 621, 5,622,986; 5, 643, 575; 5,728,560; 5,730, 990;
5 738, 846: 5. 8146848 and; 64,1791 the Slighpume ofsalg g whish: are SnopporAEg

51‘9021 5881 1 ; 5' y '41 Y y 1 . y X 5 y 01
5 081 700, &*01 WasreReg Y [ghentielf): ghpome Haebllt aindly i
6,177,087, mads Gvith3theGRbyeitwe dacdbone BCPEGUbAS baehi distldd@l 9&eABPOY and
publ i shed U.Z?. t pli I on pos. 20 % 02/ 0061307 and
2002/ 009819 SberEd T %%bﬁiﬁﬁf“e‘gpﬁﬁa&?fg‘%{?%@ fig4 i ents and pat ent
appl i cati onsjoenpl Qyhurddel ¥OBSstigaDtshave HghcRed te pr&aatioh lo@Miglsarafr NPEG
e.g., di-nPEGIysine. To date.__however, there has been no disclosure of
a mechani sm brgnched naraipenie EﬁE@W*&W%P@WP&“QW“%&ﬁ]%%&%S .
nO{lh agt l gfenl Gee,[ D823 sTHbSent DRRT ©,42%1198S 5321989, k@p2 586 5@ensy4.i cation of
met hods o roduci n
p5,728,560;%,730,990; 5,738,846; 5,811,076; 5,824,701; 5,840,900; 5,880,131;
5,900,402; 5,902,588; 5,919,455; 5,951,974; 5,965,119, 5,_965,566; 5,969,040;
5,981,709; 6,011,042; 6,042,822; 6,113,906; 6,127,355; 6,132,713; 6,177,087,
O and 6,180,095; see also PCT publication WO 95/13090 and published U.S.
patent application nos. 2002/0052443, 2002/0061307 and 2002/0098192).

Most of the examples in the foregoing patents and patent applications employ

~ polymers containing one or more strands of mPEG, e.g., di-mPEG-lysine. To
date, however, tﬁere has been no disclosure of a mechanism for rendel_ing the
PEG in such polymers or conjugates non-antigenic.
[0023] Thus, there exists a need for the identification of methods of producing
- PAO-containing (e.g., PEG- and/or PEO-containing) éonjugates, partic_:ularly
. conjugates between such water-soluble polymers and therapeutic proteins,
| with reduced, substantially reduced or mo 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



PAO-contai ning (e.g., PEG and/or PEO containing) conjugateg?March2007
particularly conjugates between such water-sol uble polyners and

t herapeutic proteins, wth reduced, substantially reduced or no

det ect abive »aeisgani city. Such conjugates will have tHE&/BRABIRIE provi ded
by, the polyner conponent of incret#sed stability and bioavailabilitty in
vivo, but w.ll not elicit a substant i.q{] 29 Narch 2007 %@04 030617
PCT/ US2003/ G288 IFRPIsHR fbapmapioaaichthg Sonygaye bays pesn the

conj ugat es havge 'cioBH{aEﬁdéﬁgg hek therapeutic or diagnostic purposes.
BRI EF SUMVARY OF THE | NVENTI ON '[118024] The present invention addresses the
needs identified above, and provides nethods for the preparation of

conj ugates of water-soluble polynmers (e.g., poly(ethylene glycol) and |
derivatives thereof) anBRIBFOSIGMMART OFBHEANYENIIEGN i cul arly therapeutic
bi oactive conponents, such as proteins. The invention also provides

pol yners and0¢dh|iligapresenp riovrmtion askiresies hthaenerde sdenfified habope| gwebr s and

conj ugat es : i | G- | .Gl red to

al koxyl - con@ﬁ?%?%%ﬁ%n@%hgﬁ%a%g%agat é‘%%%@%%ﬁ@%fpc Ioactive
‘conponent pr{egapelg(etiyiénegkoX)mEGsivadver therebl@nd Hloactivavempaorents, al SO

provi des conpagsifi,ons conprjsing such conjugates, kits, contaj.ning such
conj ugat es & Cg{jiﬁlb'géfir{lﬂeg < DA ﬁﬁ?lﬂB‘H’_sme S"ggés Brf‘)tet“?fe_s@ﬁﬁ'i“i?_& s and
conposi ti onsidoNprdvides ipelhedd abd' oGRS SrodhdtddiASRASnkbtod:L Gl EINS . [ 0025]

-I'n one aspect he invention provides a conjugate conprising one or nore
bi oact i ve cdawbereshtand ceopingates | Kave i nefusad tagtigenitinn sad dmenmpgraaityor br anched

nonof uncti o C t gl I [ e o-

functional | %g@ﬁ%&%&%%%%%@ég&%@% Xt?dgecgmgg&%od%pﬁgsggggnet hoxyl

gfoup, anot Heeactivk corgpongnioprepaed with alkpkyBEGs, greoupPBG. iy itentibmus. -1 n
certain sucqli enb%ﬁi nments, ..t he conjugate, has. reduced or, .substantially

reduced  antHSRDBLLY CORSIOGG PRPIR O SERER Sl s TIg SUEn

al koxypol y( ejohjugaee ang| obitiofls Gnd oidAAds OF use BF ahe hetiupaby BB

cont ai ni ng NPEG, such as di- nPEG | ysine. [0026] Polyal kyl ene glycols
that are partoFPesibens ine varishy of heppetiivand diagpesticasaigissi s” of t he

conj ugat es O3]y gAY 8BldcONhé Rehiiifr priviliedh Roffakath icBinbASnd Bne or
pol y(ethyl ene glycols) "and copol yner’s of ethyl'ene oxi de and propyl ene
oxi de; par tthewbaaptveproatponemsl covalentbyrtinked 4o ¢t lnast enplimet enliramdhyd pr ef er r ed

are monofunctionally activated polyalkylene glycol, wherein the mono-

functionally activated polyalkylene glycol does not comprise a methoxyl

group, another alkoxyl group or an aryloxyl group at any terminus. In certain

such embodiments, the conjugate has reduced or substantially reduced

antigenicity compared to a conjugate prepared using an alkoxypoly(ethylene

C\, glycol), e.g., mPEG, or a branched polymer containing mPEG, such as di-
' mPEG-lysine. : '
[0026] Polyalkylene glycols that are particularly suitable for uée in the

synthesis of the coxljugates of the invention include, but are not limite& 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-moenoaldehydes, hydroxyPEG-monovinyl-

sulfones, reactive esters of hydroxyPEG-monocarboxylic acids and

hydroxyPEG-monophenyl carbonate derivatives). Other intermediates that



monof unctional ly activated PEGS (e.g., PEGs that are activa@®dagth 2807
single term nus, including hydroxyPEG nonoal dehydes,

hydr oxyPEG nonovi nyl - sul fones, reactive esters of

hydr oxy REE6200magat boxyl i ¢ acids and hydr oxyPEG nonopaiis20054e458hat e -
derivatives). Other internedi ates that 29 March 2007 WD 2004/030617
PCT/ US20031029989 |, can_ be useful for the synthesis of the reactive

pol ynmer der iS¢Rtbevissinf fo thy synihesie pf %%%WE@)‘%BWO@F@VGBVB&%G“ e

hydr oxy PEG @ ac&b G- hidledetds! d‘ﬁ&ﬁa & gdi nents, the

pol yal kyl ene gl yg %ﬁas a nol ecS ar§ V\gﬁ% Hﬁ)? rom about 1,000 Dal t ons

t o about 10q06Z3A In pﬁr@ﬁms@blaytﬁmﬂmmtszthc[imlyaﬂlqu@bcghycoﬁﬁaki)axolwtﬂaut 2 kDa to
about 30 kDa kDa; out 10 t out 30 kDa;
Jbout 10 KDAHEREGam BER B BRl s FlRb 100 IR RS R ar vei ght
of about 2 kbabé@ colkDal al#fkt & RBa t6ABbWBORDaPARES &Dh Yo bWt D0 &DEhes, each
of about 18 kDa to about 22 kDa. Conjugates - according to this aspect of

‘the inventi (ﬁ?oﬁ‘%ﬂ@ﬁ@rﬂb@tﬁ %ﬂ@%rabﬁﬁrlé) % inaboub?0 kel vl tegicdee gl yeol |
in certain 1&19%%019#%353 tyoffdz[b%m Q%ﬂtto Suf Pkﬁ?oﬂﬁd En% trands,

from about one 't out STran nor e pre era tom out one to
~about three Iﬁeﬂeﬁarnljzstwoaﬁmdhaesteaqirﬁzémmbla/klbatm’a‘fmﬂat)m}cbmeCtoujughlemt, t wo
strands; in oth odi nent referably from.,about five to abPut 100
strands, fr % Eﬁttc’ Becél?g ‘B‘@“QP?E%‘H@‘&HHSW@%?%%?%W f r om about

six to aboui-;o %@cﬁén%ag}%l PRI c W%ﬁo&h&ﬂb%ﬁi‘%ﬁcﬂbﬁraﬁﬂﬁi ghs tenzyme .
pr ot ei ns. ﬁbrtlcularly preferred such enb ment, the polyal kyl ene

gl ycol used 4bﬁ‘11t strands fiogneheut ehpio abeut Hrresteands, wepre preferably dfony
rmnof uncti o tive ester
a hydr ox;}%lc—_!g n%%%gcﬁgﬁgee Rﬁhﬁéf oxyﬁ@%ﬁ%ﬁ&dﬁ %m((?&)ﬁ pne LEGHE

hy r oxy PEG nismeoshiangs; mbﬂ:@nembodlmenﬂamwfanbﬁ%mmbouhﬁtho glaub ddat e

b or abour 975 e Bouoh Tt BRdvnd saa rodh ERRAL BPBEPIVE: conponent s

for use in ttb&b@xﬁmomgaﬁcsq:eﬂﬁubuﬁtaﬁmgﬁsmdladm wad gtk bezyinftv@Bleingn I ncl ude,
but are not limted to, a Varletquygg:n rotei ns 1YcoProteins organic

conmpounds, aarrP%C‘E%'mI&'Pf‘?Fﬁ‘és‘ﬁ%ﬁ# eng dhp prliesylencglyeptyiredBiibai ni ng

conpounds,  hyglrxiél chghisal Bhé Gr GRIPARRLS o@nﬂxﬁéyomncﬁeﬁﬁ@' DiRkeg OMPOUNdS.
[ 0029] The invention al so provides nethods of produci ng”conjugates ,

bet ween a Mdyethylzee ghieph Ung., enteagtiveperterf efne thiydreayPEG-aranoodid.eel
pol yal kyl eneh}%éé&?h&monoaldehyde, a hydroxyPEG-monovinylsulfone or a
hydroxyPEG-monophenyl carbonate derivative) having a molecular weight of

from about 18 kDa to about 22 kDa or about 27 kDa to about 33 kDa.

[0028] Suitable bioactive components for use in the conjugates or

. cdmpo.sitions. of the invention include, but are not Timited to, a' variety of
| Q peptides, proteins, glycoproteins, organic compounds, amime-containing
compounds, catboxyl-containing compounds, hydroxyl-containing compounds

and thiol-containing compounds.

[0029] The invention also provides methods of prodﬁcing conjugates between
a bioactive compound and a monofunctionally activated polyalkylene glycol, |

for example comprising: (a}) obtainiﬁg 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 (“irityl

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



for exanple conprising: (a) obtaining or preparing a |li nearngM@rza?Pl%hed

pol yal kyl ene glycol conprising at | east one unreactive bl ocking group
that can be subsequently renoved, such as one or nore trlﬁgen | met hyl
groups {yd fobdrse179r oups”); (b) produci ng a derivati vBCHPSH ﬁ%?yalkylene
gl ycol by reacting it wth at Ieasz one derivatizing conpound under

dor vat 1 1 ribreh gtbel e GO SYTIF pRebBB e s o i AR O

pCT/ (J3200351@21%&0@3(53;,6&13@1{%1:1@%@@&96 @hvﬂ&l@rﬁoﬁwﬁtprb@ﬁlésmtdﬂé bl ocki ng
group(s); (c) renoving the bl ocki ngy gr oup W thout rempving the
e

deri vati zi nf grBapsERs. pt JaeRAdunctigny act@fatqqlmpglyg}(kg}yge #yeind®dnct i onal | y

activated p, tén%{n ctionally |

activated p@#)ygl# y g%%{)ﬂﬁm\?\n@ﬁracpg% @@?ﬂ%}%e %2%§9£gﬁrrponent

under condi breobisadiivecofopuent tulder conditi@ntthdti fmtirnge otivaldnhbmﬂmgaxft ive

. conponent tQ t no functi,onal act Kk | ycol .
Preferably, g‘oﬁ%ﬁfuﬁﬁ@g‘eﬂfr dﬁ%% h% aﬂg g‘ e% rl135'1&3’?5‘!5%uced

subst anti al kycéle dysREbRL ﬂﬁ%ﬁﬁﬁﬁ%@ﬁoﬁu&ﬁtvy%l% SletbdRRE JfFBMRBAPENI City,

when corrpar ed to conjugates derivatized to the same extent with nPEG of

simlar sigubstagigliycedizced onundgieiablpantigenipéy m%mmem@@stwhem he
invention alsp i M| c 10030] The
i nvention a{: agéd(;t\\él%e@gat%g?nac% |c§flggaﬁ% gftgeﬁrfl nglry cor?%%s fons 01
conpri sing tibe strmtpmgaﬂdaskagfetﬁﬁ&mmoﬁm hgent. aTiek iaverltea siso@aeviéesci pi ent or
carrier that acc ‘%ﬂle for ﬁvgr maceuti cal or veterinary use. [0031]
In additi on&‘l"m‘égr?%é?? febY SURRMERPENt i on al so provides met hods of
preventing, {mgpwwma&tﬂham%mm Bl Gicaltir VRfeRRkS compadiisml s (such as
mmal S, |ncI u |ng humans) usi ng the conjugates or conpositions of the
i hwenti on. riging therpenivgeies o e igwantion gnd dleasheas exgiMEThPEEERTNg t o an

ani mal suff ﬂgwéei’&me%f@{aﬁgi‘?gﬁe. gr%?&e‘ﬂlé ical disorder (such as

anenmia, arthritis, cance I'sease, enzynmatic deficiencies,
cardi ovascu[QﬂBI] Thi a@blmlal eppeditrents] e, mwxﬁmutalmjprom@emmdsm abolic

di di
mani T oot at | GOt REy et S5 7 Yty OGN BroniER il Beficcs o

di sorders, afathnidle ihdikding ammeﬁsf)e.csingvﬂlemji@hte@for comp&smm of thgore of the
conj ugates or conposi ti ogr)hs of the inventjon, adm ni stered

to the ani nEiverEdneOng methed) comprisesder oF ‘é=| %‘1”?‘9}/??&&& rfg,an

animal suffering from or predisposed to a physical disorder (such as anemia,

|-

arthritis, cancers, Alzheimer’s disease, enzymatic deﬁcicncies, cardiovascular
disease, hypertension, infectious diseases, metabolic diseases, neuroclogic
diseases, neutropenia, hyperuricemia and manifestations thereof (e.g., gouf),
genetic deficiency diseases or disorders, and the like) an effective amount of
Q one or more of the conjﬁgates or compositions of the invention, which may be
administered to the animal, especially mammals and most especially humans,
orally, topically or parenteralljr, for example intravenously, iniramuscularly or
subcutaneously. |
[0032] Tn 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 salis, ome or more carbohydrate
excipients, one or more carrier proteiils, one O more enzymes, one Or more

detergents, one or more nucleic acid molecules, one or more polymers such as



orally, topically or

parenteral |y, for exanpl e intravenous| y29 March 2007

intranuscularly or subcutaneously. [0032] In additional embodinents, the
i nvention provides conpositions conprising one or nore of the conjugates

of reducged 2eadsgrni Ci

ty of the invention that may furGHERNBERPB? se one

or nore additi onal conponents or reagents, such as one or nore buffer
. salts, one or ar bohydrate_, excipients, one qQr nmpre carrier
pr ot ei ns, oﬁg éﬂ*én rEYentinnealen Dipddes Kigspmprdng the copBEa®s mor e

nucl ei ¢ aci ¢,

2004/ 030617 PCTI us200

;iM s 29 March 2007 WO
%7%8 989 EB%E éﬂélﬁ ot The i nvention al so

d Ki t d/
Compos! ¢ o'nJﬁﬂﬁ?ﬁsﬁf?%@%%%ﬁ%ﬂ&%tﬁg%%qﬁveﬂﬁéfa.P‘fﬂ ona%ﬁn%%%?lﬂ%#é,y the
«i nvention prrﬁﬂucd@mﬁ’ﬁﬁeﬂeaqmrﬁgarmspaméd udieg weadfunofonally eatidted dylypr epar ed

usi ng nonoft on ctivat all cyl ene glycols that |ack
met hoxy!| agciy#é‘re éﬂ?ﬁ%@?‘ til ﬂquéf{l‘?érom%ai’rnm%r%ﬁ”@ﬁcﬁﬂ%?ﬁ fr-fy activated
WPEG. Ot her lﬂcxxﬁhﬁfcﬁeﬁé@m@ﬂhﬂg@ %PE@‘ ofiv ﬁ@g&@ﬁtmﬂa& Gk OBF

apparent to one of or

nary skill 1n lig ovvln\ﬂérawlnsand

description pmsenﬂmeﬁMmanWﬂbhf; aapﬁjexmtotm @ﬂ aidimery Bﬂllliﬁ I@S@RItETI ON CF THE

DRAWNGS [0 Fi qur
enzyme-| i nkcei\gﬁf(1
nPEG conj ugate of on
~the inhibition of bi

blafuBhaReBblo! et R, MR SRRT ) <" ssay, an

e protein was bound to the 96-well assay plate, and -
NERIEF DESCRIITONGOF THEMDRAWINGEN NPEG conj ugat e of

anot her protein by solutions of nPEG or t-but OoxyPEG was neasured. [0035]
Figure 2a di[8pi4ySguied displays sthé romie Gonpet compitiFe | Saympdinkeat ned  as

descri bed- for“I
c@tal ning ertn

—ﬂ

st arot] SISty S S bl 53 B RN T oy

bi nding are @r@mﬁdtea:swas bogt 100the Bf5-wd1b adkRy ?Iaté;&ﬁ@&ﬂé idfibigeh of met hoxyl

groups in each _samle.

036]. Figure 2h displays the same data as Figure

2a, graphed %digg of, ﬁé‘?hlfoPPhbdiFhe’E & aRemERE cwmsats: tlatnathst grotprdy
(m crogrant @ahnb@&ﬁﬁﬁ]ﬁl@forkﬂﬁoﬂgmwas méaugantration of nethoxyl gr oups.

[0037] Figure 3 dis

| ays sone

the data fromFigures 1, 2a and 2b in a

format that [@@-’rﬁirﬁgﬂ@t?@sdlﬂmﬁfsdh? sty §pana eproretigve FHS Aeparfrngd on t he

nunber as described

for Figure 1, using PEGs of various sizes and structures

‘containing either one or two methoxyl groups. The results for antibody

binding are graphed as a function of the molar concentration of methoxyl

groups in each sample.

[0036] Figure 2b displays the same data as Figure 2a, graphed as a function -

of the weight

conceniration of PEG (microgram/mL) instead of the molar

concentration of methoxyl groups.

[0037] Figure 3 displays some of the dafa from Figures 1, 22 and 2b in a

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 confains

one methoxyl group (mPEG) and one that contains two methoxyl groups

[Di-(5-kDz) mPEG-lysine]. ' R

[0038] Figure 4 illustrates a competmve ELISA, as described for F1gure 1,in
' which 4.8-kDa mPEG is compared with thres 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



of methoxyl groups per nolecule of PEG These sanples incl ud®Maghidtd?
PEGs, one of which |acks a nethoxyl group (t-butoxyPEG, one that
contains one nethoxyl group (nmPEG and one that contains two nethoxyl
groups wohedhsdsba) nPEG | ysine]. [0038] Figure 4 il [pgg(Usaq0sq29as0
conpetitive ELISA as described fortaFigure 1, in which 4.8-kDa nPEG i s
conpared with . three P of t Lnvention that have no nethoxyl groups
at the ends @1EPIFHICH F’Egﬁm?fo‘?tj\}ﬁ‘“ei?g%? g %‘F &y m‘?ﬁh@ﬁﬁm@‘ﬁaﬁﬁﬁg&shi ft

bet ween t he rauIyRs 1A tﬁﬂ%fﬁ?ﬁ@%&@hs?éawh%ﬁwﬁé aht@fdidshe 29 March
2007 WD 2004/ 030617 PCT/ US2003/ 029989 14 - -' -7 antigenicities of

all three of0W3AEFiREESSoisplavs theveswlts dfistudics imphich samplee bfantisguerf ol d | ower

th t hat of ~nPEG. : WM. T ti - nPEG.ant.i hodi es. 039] Fi
L S b s YRDRngF C T Ll e R bR BRed R0 0
carboni ¢ anbydv@sg 4f'CA dubnds m@ﬁme&%b@@é@bﬁph%@&ﬂmi@oupl ed to
an average of 3-4 strands of 5-kDa nPEG were anal yzed

] ( ] é‘PpoI%,acryl am de
gel el ect r offloviesdioBharesis Mehe peswse af widivgy dodesy. tey(SRYPAE).
(" SDS- PAGE" %}; io;ned by
st ai ni ng fo?#mﬁeﬁslc_)ltaiéllﬁ% %Eéiﬁéqn lg@{:’%ﬁlﬂﬁ%ﬁg b%ﬁg{ngﬁi?\gxgﬁﬁg‘gﬁgiﬁggraphy I n
a dark hood SHPRO® blandRoby stein and ph@&0Lraphynin d dale hod withl ilursihatient he resul ts
of a Western t of. the, nP conj ugat.es and_t he unPEGyI at enzynmne,
respect i vel %ﬁ iR %Pﬁ?&ﬁﬁw%‘? geﬁﬁll?st"%?‘nt ‘?S'ﬁgﬁéﬂ’ér?ﬁﬁbeoﬁfg? were used -
as the pringepjugdds HAdihemPEEYRt ensihavSrebdretivgg il Whish @blyelonalst ai ned
protein standards. [0040] Figure 5b shows the quantitation of the band
i nt ensi ti es 20bit #8-YBEG Agbodipn wogsssd s fhe prigwenaniibpdissgukaesa,  obt ai ned

t.h Kodak : i qi | . j ' re. The horizontal axis
_ %ﬁg@gﬁ% ggggtﬂagigg,g AL staih dBHLES BRALUE

represents t stance” relative to the dye front and the
vertical axii@040¢ Figvsenb shavethe ghantitafion iofthertsid intensitisk i the gel @tdei n st ai n

or anti-nPEG staj.n. e,bhottomt i : of _pre-stai ned
standard pro eeﬁ%éteﬁé[% S&p‘ﬁ%r’%ﬁ@ﬁoﬁ%@%@%ﬁ%@}lgﬁ S, PG %ﬂgﬁt o right,
of 203.8, l1ifagng 6Bfi®are51 The hWbbizéhtal?2&i® repirerfisathe thipridaDdistaildte second

tracing fromthe bottomis an_gnti-nPEG. anti body_stain of PEGy| ated
car boni ¢ anﬁ%‘i“é?stg.ﬂler‘%@ ﬁ"?ﬂtﬁﬂdﬁ’lﬂé’é PR E oA YeBiagERt s ¢ he

protei n- st grpedpbRidsiah GALRYPEG sRhY dTRSIRACIARE: kRsiHaA8d Y _
represents the protein- stained bands of the nPEG conjugates of carbonic
anhydr ase. [Poosianed-plgudasd perfeinn ¥ihherprew mRlecylas weighispfrom jefatoanal yses of

sera from  pon o£203.8, 110.9, 68.8, 51.5, 40.2, 28.9, 20.7 and 14.9 kDa. The second
tracing from the bottom is an anti—mPEG antibody stain of PEGylated
carbonic anhydrase. The third tracing from the bottom represents the protein- -

stained band of carbonic anhydrase and the top fracing represents the protein-
' (:) stained bands of the mPEG conjugates of carbonic anhydrase.
[0041] Figures 6a and 6b show the results of ELISA analyses of sera from
groups of three rabbiis that were immunized with conjugates of porcine
uricase containing an average of about two sirands of either mPEG or
hydroxyPEG (“PharmaPEG”) per uricase subunit. Antibodies against uricase
were measured using assay plates coated with porcine uricase. Amntibodies
égainst 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.



-and materials. simlar

groups of three rabbits that were, immnized with conj ugat@l\ﬁm}b%orogi ne
uri case containing an average of about two strands of either nPEG or

hydr oxyPEG (" Phar maPEG') per uricase subunit. Antibodies a a| nst uricase
were Measdigeslodsirng assay plates coated with porci nePGFIRRE¥RRt i bodi es
agai nst PEG were neasured using pl aes coated with conjugat es of an

unrel ated protein coupled to nPEG Fig. 6a shows data fromthe second

bl eedi ng of rabbits that had received four injections of PEGuricase in
irnconpl ete Freund's adjuvant. Fig. 6b shows data fromthe third bl eeding
of the same rabbi t DPEFAREDDHEFCREITONEF THE INWENTIONECt | ons of

PEG uricase i'n _inconplete Freund's adjuvant. 29 March 2007 WO _
2004/ 03061 7108¢3) @ém%ﬁe@%w&m al DA B dRBTREP RroN uerd Ieegn | NVENT| ON
ll:‘lgroglz}’l Unlﬁmtﬂgéa&&eﬁle&ﬁ% SCél%i’nﬁgj. UI%d% F(l)%d% on@%gogﬁ%a?ytshhﬁ terms used

have the Sane nearti ngs as ¢ erst one "of ordinary

skill in tibe asrtd mmmvmbﬁbbmu@wtmulgﬁlaﬁmg&mo& mlnbmgﬂendmy met hods
| ent to those descr.i bed. hereln can be

u
used in t heSPRAERS ?f%“"&?ent f‘bg’f)?‘“ﬂ gibedrherein sapbh usedvR S IACICERE preferred
met hods andicg@iebf %&aﬁg&t iHesEbh bad gi%fe?ﬂe@a&xétﬁéds IRl ihidihrnge [ 0043]

About As used herein n referring to any numerical value, the term
"about" mneafscabaddiersdnadier.10% of the stated value (e.g., "about 50C

enconpasses a range of tenperatures from45C to 55C, inclusive;
simlarly, p.ab ¢ 100 mM' enconpasses a range of concentrations from 90
mMto 110 I'nclusive). [0044] Bioactive Conponent: As used herein, the

-t erm " bi oac{(04a] Abanpanandd' hemﬁerhmt@emngmmmnﬂ:ﬁnmwmqltbe termoi ety or

| ex thaf, has,a artl cal activity (e gvitro or
E&WBI Vo uponabé?“Ee?lP 5t% S Dafrﬁfdfgd%g V%'H? (ﬁﬁd t"‘ﬁ%lft ?% capabl e of
bei ng boundedddn@Paeds raipe eftea@leﬁaaﬁifsyﬁc@ﬁasgd: Y908, iRk difll@hg onj ugat es
of the i nventl on. Preferred bioactive corrponents are described in detail

bel ow. [ 00453boBbARMMES epeauppapses & Fange Hd sQupFRiTBeRm domy 89 @M o bi ndi ng
or 0 attachiepiiiBRkyepy be covalent, e.g., by chemcally coupling, or

-non- covalent, e.g., ionic |nteract|ons hydrophoblc i nteractions,

hydr ogen bo [QQ§4] Bioactive Component:  As nsed herein, the term “bioactive
component” refers to a compound, molecule, moiety or complex that has a
particuiar biological activity in vivo, in vitro or ex vive upon a cell, tissue,
organ or organism, and that is capable of being bound to one or more
polyalkkylene glycols to form the conjugates of the invention. Preferred
bioactive components are described in detail below.
[0045]} Bound: As used herein, the term “bound” refers to binding or
G . aftachment that may be covalent, e.g., by chemically coupling, or non-
covalent, e.g., ionic interactions, hydrophobic interactions, hydrogen bonds,
etc. Covalent bonds can be, for example, ester, ether, phosphoester, thioestér,-
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
coval;snt 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. |



necessary orl @lfffffeéﬁl\?rﬁmf’@ﬁr &5 ysed

etc. Coval ent bonds can be, for exanple, ester, ether, phos%%Mé@P@?Q7

~ thioester, thioether, urethane, am de, peptide, imde, carbon-sulfur

bonds, carbon- phosphorus bonds, and the |like. The term "bound" is
br oader whamassi7 i ncl udes terns such as "coupl ed, " "RGTAREHN3/03E
"attached." [0046] Coupl ed: The term "coupl ed", as used herein, refers to

attachnent val ent.. bonds or trong. non coval ent . jnt [act I ons,
typically a%ﬂﬁ Py dipordet, GQP@‘EE% B s ?ﬁ%%éﬁﬁmﬂ%a @eaS%nW met hod

nor mal |y usedishietnR%9 15 kdn%;'a%l%rsé '&oﬁ&lﬁo@'bf of Rimdd8r SRR iRGudig
biologically active materials can be used in the present i nvent lon.. it
29 March 200mnon»apoes, ABiswicsy 2ddTionSRAG0BHIIRGYS poisoning Dulr{lmiﬁ)lt Di sease,
di sorder, S t. £1 15, "di s ‘di sorder™
refer to ang) @;%8{\#332%18@2 5@111 0%61? tfaahh u}&ﬁd lron'san"lasnjési‘c“8 ’éelm Hmhldes tunors,

cancers, al ldivegice 3ind atibedstd b, alacutrﬁblmmrpliyymlqg@ﬂ siarb.NoF@rexempl] r mrent  of
optimal nental .or, bodily function. "Conditions" as used herein_includes
di seases andiifi§ols ddrysiplogictae bytgrat rasdlﬁeésepﬁﬁl@ﬁ%ﬂﬁgl@m%ﬁoéﬂ@§s ofor

exanpl e, fefd jdhididon kﬁg,t di sorder.
Conposi ti ongﬁoﬁv ]% 3 ﬁ%ﬁ%éﬁﬁf rllr&!seglgftlga ﬁgﬁ%ﬁ?’ rdg\%élstl ﬁgé’ﬁ’ﬂ:y by

decr easi ng fikerefiotd by deewibed at etredtmest bf adexdmohe(:femht}a, butemdtnent of a
condition (fe

reatnet of a r sease.
o hor " cona tieBtaenk 24 dischtteat ise, DHRR GaRBho greR o Bl ioer R T ha ot
[ 0048) Ef f ecirdiayARUfithc oS used herein, the term"effective anount'
refers to an amount _of a given conilugate or conposition that is

ercigethertern IRisriy amemf eefers An
effective a t | esent
eH. UG aftbudt OF ¥Chvert SOLHORAL Br UonTRAFOR' O Aleckdlfy BE

‘enti on woul nt t achi ev IS se fed result, and
such an anousmfficisng Itereblezeci'edeelred bietbgasefiect. n:énte&?ecto’fe anoumt ofa pivem per son

 Prmune. syat sanitg o SRpSAR e e e Siosbie v AR Bk okt BB 0

activati on aichiehe thi¥nasteetes reduliiand esohl 41 Mgouwnt dolild bdﬂ&&t&hmmiaﬁﬁ aof an

antigen-specific imune response upo osure to an . antigen. The term
is also syndit @ 1o b YS%PPrSQ‘?élﬁF ‘gi’ﬂ)ﬁ%t %HEBX%?H lect GEecH¥Bunt for

any parti cul fkouaPBbi Gedtin@Nar Mmvas YyseReadicigcPtoaldChe that amount
' necessary to cause activation of the immune system, resulting in the
development of an anfigen-specific immune response upon exposure to an
antigen. | The term is also synonymous with “sufficient amount.” The
effective amount for any particular application can vary depending on such
factors as the disease or condition being treated, the particular composition
C;\" being admiﬁistered, the size of the subje_ct, and/or the severity of the disease or
condition. One of ordinary skill in the art can determine empirically the
effective amount of a particnlar conjugate or cdmpositidn of the present
invention without necessitating undue experimentation.
[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
_celiular _inimu.ue 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 us_ing at least one substance in accordance with the

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



factors as the disease or condition being treated, the part?&tMpgh 2007
conposition being adm nistered, the size of the subject, and/or the
t he disease or condition- One of ordinary skill in the art

severity of

can det avoieva/0sipi rically the

or conposit

or prolifer

cell's. In séPS0 Rae.ahcean: W s terms, eonemmiphe OF eaipy 18 dged iy thise

ntensi ty apieGOMes dELECHADLE: QY dthe Usi Aged plieastmaisSubst ance

s to an agent that

I s capabl e
PCT/ 352003/
nore functi

a, or "an"

herein, the

in accordance wth t

effective amount of aPEARSPOOEP % onj ugat e

ion of the present invédtion w thout necessitating undue
experi nment at | - [0049) .| noune response;. As used herein, the.term"imune
response” rgerplceﬁr S L%genéoﬁ&%\?%g OT&HTe 5¢ é%gﬁggrﬁqrg_fsncthﬁgs Pﬁ%tion of
anti bodi es) imfahesysem € dctasdd dndiiiBaed RSPARIE: ingaetiopenit egdnhie activation
ation of B- and/or T-I|ynphocytes and/or antigen:-presenting

I nvention. "Il nmunogenic
afdistgdoul ati ng the 29 March 2007 WO 2004/ 030617

of | ow

7 Jd.mune system of a |ivinhg organis so that one or

U] Bofeptiaf i asely beidh, b it BTBEAAR RO i t oviar ds
the | MMUNOgeRIEuRYEdposed AP5MnoRbes (AindTachl) MBSy lifteedt By Wmidone, |11
are used in this disclosure, they nean "at |'east one" or

"one or nor ®ondsalse kvown prepepfidebondsli 1t indeastes pondqulpshyipofemie - As used
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(ani no. act g2y Bl B KPR AS o hEAL Rab B Bodfil TpaCHRARRESD TOCOTeTS
bonds). It itrpkptid¢se sligopeptidsy paptideh aifmmpecifivdn tengéhc et ppteindass not refer

to a specif
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~bi ol ogi cal
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des,
i ncl uded

defel 1 thi prodatts RRIpYRaRbiSSen Ebﬂﬁc&tﬁfﬁdffth@fxﬁwépﬂ&@, feed to
e

e products of post-expression nodifjcations of th
expgpleC gyegppstion, gaoyw@w

patphesphorylatiop| and oie WeospKor vl at i on

gggﬁg%@'%ﬁﬁpe} $e06mDRY 28 dRCARLR A a1 1610} \‘:Eldsot.lfcgm a natural

S not necessarily translated froma

esi gnat ed

nucl ei ¢ aci dusquemeessaily tranjatdseigmredaignated mucley acihsegnencendt udi ng by
%ahe?sei S t@95112 Proteivnc d gl G?]Oﬁ%?%} el :esfg\s used herein, the
nre e 87 E g B’&P@Pﬁlgﬁﬁﬁ'@“bgg’r% 5 y B H 81 ze of above about
5 or nore, J0032] Poaia and @lyebprotdi:eAs dkedderdilrthe bl y@otelmeteys 652 or nor e,
’poé?pggtg{erggg%rg%ggg |SJ§);[3 1o crwg’ ab]c}hto 9 (c))r (Er)lrore,rmlr()eoronrlor%,’ 9(9 gr C.)r fror e

chem cal sy
term prot ei

100 or nore
am no aci ds

“synthesized. Naturally associated molecules include proteins, nucleic acids,

more, 25 or more, 50 or more, 75 or more, 100 or more, 200 or more, 500 or
more, 1,000 or more or 2,000 or more amino acids. Proteins generally have a
defined three-dimensional structure, although they do not necessarily need to,
and are often referred to as folded, as opposed to peptides and polypeptides,
which often do not possess a defined three-dimensional structure, but rather
can adopt a large number of different conformations, and are referred to as
unfolded. Peptides may, however, also have a defined three-dimensional
structure. As used herein, the term glycoprotein refers to a protein containing
at least one sugar moiety aftached to the protein via an oxygen-containing or a
nitrogen-contaiming side chain of an amino acid, e.g., serine or aspaxaginc.

[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

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



e

defined three-di nensional structure, although they do not né&g¥bed00y
need to, and are often referred to as fol ded, as opposed to peptides and
pol ypeptides, ¢ which often do not possess a defined three-di nensi onal

st r uct urep 200b306et her ~ can adopt a | arge number of diFCTAR2¢E/029989
conformations, and are referred tos unfolded. Peptides nmay, however,

al so have a f.i.ned.t hree-di,nensi onal... structuge.. As ed herein, the
term gl ycop?‘g({%git?l I?aélft%’flstﬁ? &t &t ggﬁht@%ntilﬁipﬁpﬁ@auogt‘:’fﬁéﬁﬂotﬂ??ﬁ sugar
noi ety att asfigg phafiéde FoF efRhple,Vévan AN aIVEE Profedd il Uik Ofiradt is

ni trogen-contai ni ng side chain of an amno acid, e.g., serine or -
aspar agi ne. dilpigbygih poraqueess: solgenyshuingeedmn chrrmategraphye rmieteisuri fi ed” is

used in ref 0.a.- e, .1 - t e ) jon of the,
nol ecul e be?‘%&%ﬁ? f#ei CeogmﬂgljaegctgebgrP "hqr‘?gérg’gsqglé @%%?%Mﬁ%'hﬁw es

associ at ed wisbtiated nileid taidg aidirddsiree piotehendt@ndtherGiolb fiealenslesidesent i n
which it was produced, found or synthesized, Na%iurallyg% soci at ed .
mol ecul es | AEISGRASIRT B thgsubjret profeun mejegales. Apgordias toiis 0, put

general |y d@sﬂﬁ%&aﬂcé‘ﬁl&g% IR imor® U8 b5 mofd) F09CSIRBLES 365 J¥ahad, 2007 WO
20041030617 PCTI US20031029989 added to maintain the Integrity or
facilitate #A% opmard,i56%tdramoref60hmer motee¢ilh or moed, 8% pumidre.&9% ¢or exanpl e,

even if a given tein in rude_ex ct_ is__dil Wi aqueous

sol vent dur f]}?ée’c%ﬁro/grgﬁ lgﬂllrebr%?‘ic)gf a%%re’, bg%’o ]:ei%ore’rr?ﬁ gé@%egm%%ﬁ%onsi dered
to be purificeshideyedtrbliedvecth i waditagirptty i f naturally associated nucleic

aci ds, non- ired proteins _and. other bjolqgical noleculgs are separated
fromthe suﬂﬁ?@éf ﬁfﬁl i W DTt 41e e e By F6 RisSPaEF APIn,  a

Sc’b}St ance MaYidbemal QhyiRfed as HAUMN of TN iBvol¢QReR in BRY & mdreQphde MOre,  40%
~/more, 50%or nore, 60%or nore, 70% or nore, 80%or nore, 90% or

nore, 95% ombondss 8 a wbmepiiderhsekbong 9gside chast-e, or 100% pure when

consi dered i J ] ! Resi. dua: xsed herein,
the term"r é@ilsgi]'gg\%%%%e?%r ?Pgﬁgxeg%é’gﬁﬂezm%#%gﬁl%’ci ??&Us‘t}réaﬁ%?/ ehydr at ed

as a resul t “oéating’ refervo lpvepilzixisi andfwn chepapynoWberpeetivwith rebpmetd, ati N a

pol ypepti de.backbone or .side chain. [0055] Treatnent: As used gerei n, the
terns "t reatl?b'@ﬁ’tofls s?a]s%atﬁf ax oy DL leaylmfPrrté’fe?tl?rH@"ﬂ?‘Cé‘f&ﬁ_atfnﬁn rophyl axi s
and/ or ther ajgy indfbiess s eekidtdrich of esPBfebt fo0inBlRtion MidCs patsgddi igase, for
exanple, the termmay refer to_a prophylactic_ treatnent that |ncreases
the resi st aréer gords dempases theolif fligh the subiegt Al hserme Hcctedy ot her
words, decr agGke biifodeh bf Will 90ty 384 of iGess URIGELINE theheROHER, hof ect ed
with the pathogen or will show signs of i1llness attributable to the

i nfecti on, &l as a treatment after the subject has become infected in order to fight the

infection, e.g., to teduce or eliminate the infection or to prevent it from

becoming worse,

O Overview

[0056] A number of pfevious investigators have disclosed the preparation of
linear or branched non-antigenic PEG polymers or conjugates thereof (sée,
e.g., U.S. Patent Nos. 5,428,128; 5,621,039; 5,622,986; 5,643,575; 5,728,560,
5,730,990; 5,738,846; 5,811,076; 5,824,701; 5,840,900; 5,880,131; 5,900,402;
5,902,588; 5,919,455; 5,951,974; 5,965,119; 5,965,566; 5,969,040; 5,981,709;
6,011,042; 6,042,822; 6,113,906, 6,127,355; 6,132,713;. 6,177,087, and
6,180,095; see also PCT publication WO 95/1309¢ and published U.S. patent
application nos. 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



.

wel | as a treatment after the subject has becone infected i & Masd209o
fight the infection, e.g., to reduce or elimnate the infection or to
prevent it from ( becom ng worse. 1 Overview [0056] A nunber of previous
i nvest i guOAdE/OBSYE di scl osed the preparation of | i ndfT6RG0LEhed

non- anti geni ¢ PEG pol yners or conjulfates thereof (see, ., U S. Patent

e.g
Nos. 5,428,128. 5.621. 039 5. 622, 986 5.643, 575: .5 728, 560: .5, 730, 990
5, 738, 846; %‘i”%?ﬂ?‘bg%‘*}“ gveghly %E‘f‘ﬂ%?%‘ﬁo)‘@&é; t4p g‘%,"?s ?‘%"‘,%%‘?‘45?02;
5,902, 588; borfdddhetbbiorf the WolelOffent Df Wofbobiidd; to TredPBGoRipaRen? 60 140,
5,081, 709; 6,011,042, 6,042,822, 6,113, 906; 6,127,355 6,132, 713;
6,177,087, &ofugass vdisndusconigates predntpedneys igio animd fyproBiastioo and
publ i shed Ugjs ti o j cat n / 1307 and
2002/ oogslggﬁg?(ﬁgge‘gi the g@lﬂpe@&%@%l %8?%\?&2‘§écﬁ&g?“é§ﬁﬁ%%?%§ra @d herein by

ref erence i nletdived rof EBGrooatairdsg . biblotey econjughies, PHGrelnyd rédweingotjeugat es in

1 omai ' at | BRGTHGBE 5 ThdRBgEHIccomeE B0t A PEad -Lo 4 fb Ufdbsi rable

consequence s@rq}, he vetaval RRIBH in@lcidNid Eﬂ;%ﬁeﬁcénﬂﬂéﬁﬁleﬁ’ﬁ@dﬁﬁﬁ%ﬂem of the
conj ugates when the conjugatés are 1 ntroduced into an ani mal for

prophyl act i doreayicagpadst therechastbiven ap disclogurg wf pogechanigmchr eadétingdi es nay

lead to a rapi d.: .cl.eafd . i i Loactiyv ' es, thereb
Fauci ng o na® hisfaaGT 0 Ol RALE QbR O ARG LLABLES: [ 0°
T.-L., et almm(d&R8k, supra), as well as possibly inducing an -

i mmune- conpl i at ed di sorder,. Moreover, as.yet there has. been no

di scl osur rem (ﬁi%grﬁg% RERFE ARYSHOR A% QY FRgue hrse @néﬁ%ﬂ%‘%? gy Honj ugat es

ttzieof subgtandl Mk lidveR8s ARYIEE RbSle @SmPeiions HHY BRERAL GseffidR el The
present invention has overcone these limtations in the art. In /.

‘general , th&aveRton: figgnesisowddeastment|of & vegay oS iphysend dgleretMats useful in

the 4 pr ev&%icaaﬂ %@gfvaa}ﬁ'-@l ﬁlta@idtaé RRIHEB For Prodhc R defidbe ﬁglggia;fssi cal

di sorders. re partic he 1 nvention“provi des net or
produci ng r eficeiwedpattigseicty ofl sebilicell mithgenongugagesant motalsl | zed

have T edugodunr o leahieRas v, By el Friler S PR GRS 0

undet ect abl entghiciigrcitish hidve wHEeEtaehotkaARity S In ot embydififehion provi des
conj ugat €s reoixdlge%%ign %}IOVEJIEE %grﬂlqga\tteg%?gdu%gd ltzayh fbeisenn\ggt]qgésoonf the invention,
| and compositions, particularly pharmaceutical compositions, comprising such
conjugates. In additional embodiments, the invention provides methods of use
of such conjugates and compositions in preventing, diagnosing and treating a
variety of physical disorders. The invention also provides kits comprising one

' C) or more of the conjugates and/or compositions of the invention.
. .,,r' i

Preparation of Conjugates of Reduced Antigenicity

[0058] In one aspect, the present invention provides methods for preparing
conjugates of reduced antigenicity, substantially reduced antigenicity, oxr
undetectable antigenicity, by the covalent attachment 6f water-soluble
polymers to one or more bioactive compounds or components, such as one or
more proteins aﬁd particularly one or more therapeutic proteins. In such
conjugates, the polymers chosen will themselves be of reduced antigenicity,
substantially reduced antigenicity or undetectable antigenicity, compared to
standard polymers typically used for prep:;ring protein-polymer conjligates.

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



and conpositions, particularly pharmaceutical conpositions, 28oMget 20hg
such conjugates. In additional enbodi nents, the invention provides

nmet hods of use of such conjugates and conpositions in preventing,

di agnosiwg 2e0mzdsieati ng a variety of physical di sor daTsIS20U382998% ent i on
al so provides kits conprising one jvor nore of the conjugates and/or
conpositions of the invention. Preparation of Conjugates of Reduced

~ Anti geni ci t}APoTHBY G, partipitlaris p EEG, and angst padpilaty) g snerodciesilydes et hods

for prepari Mvat%&’rp al,es, 9%‘? ﬁgagél%?% Béhgﬁpc%ﬁﬂﬁ%gsgp% ésgz%hl y reduced

antigenicity, or ét ect e~ antigenfcit coval ent attachnent
of wat er - sotisig eucl'pel polpner, tmhema:m the abdity dfi thagiolymsercionpEacneshor

conponent s, ch a or.lj nore prot e| par uj ar one or nore
t her apeuti c 8?118'?% ﬁ mo(’ieoﬁ??ﬁf Wﬂ@qﬁ&’ﬁrﬁé é%ﬂ will '
thensel ves Rau@lt Hyemgcaﬁo@fnt | e REMIY, he aﬁt&é&ﬁkﬁﬁﬁé ?édh&’edr@ﬁﬂtcﬁzﬂst

antigenicity or undetectable antigenicity, conpared to 'standard polymers

typical |y ushegt 36, pmersapraferably oredierdpby \atrdleast Wbpulg 40%s .and Amosised her ei n,

2007 b 200 ot bRl st b 9680t bt P bl ) 2

PEG, and nogétypar.t i Byl extdngion, nisnofaipelymenabt \onjagits vt eﬁnﬁﬁﬁ)on or a
conj ugate or composition conprj si n% or sy hesi e%&#g a pol ymer,
wher ei n t he“ABRTINHE TG IIRE=GATERSPC BPolEmer) isHet . ljryor med

agai nst  nor gqakddl HERkHIRP! i FR olfRerTor oot t@e MH%ﬁﬁon)riﬁg e by any

anmount. Preferably, the antigenicity is reduced at l'east about 30%

more pref er abless thatkYadnerg praferpblasboutivnless 3@9/&5%n$ilﬂrm9113 proferebler abl y
B@uced by %)oru{? of hag ﬂ?ﬁow%@rﬁ% &%E‘pc‘glfeﬁagabgfaﬁ&? og‘?ésgct)@ﬁ[ i‘ﬁegf fhe POl yMET.

ext ensi on hen, conpri sing or
synt hesi zed am@emglty of ﬂxea:omkgpm;émg anﬁges:m pblymexb(e gquPE(a}J sFlaaity, ally

reduced antigen i f the .conj u tion) has
bout * or | BT {aConbgatt O b En SRy SR I Sarter B SRHER By nt i 11
nore pref er gabmer)a@mu tdliavlee‘ﬁ§dét9@£blé-&%geﬂtﬂﬂy’ﬂ@ﬂieﬂm & ehjygagbout or
| ess than 1% of the antigenicity of the correspon UFFg anti geni c pol yner

(e.g., NWPEGPT cmppsitiop hag nopdaicaiable prftzcpigy Fdgr é‘sséﬁ’edc G&HMOFR conpri si ng
or synt hesi &@qlogét{l% EM‘S*A & ot el of&eté@fng ahifbARYS, asd(ﬁBé%Ct abl e

antigenicity’ conj ugat e nposi t| on as no detectable
anti geni ci t%%m@%%@%%@@ﬂﬁn&mph&hﬁ@d} (e.g., ELISA or other
nmet hods of detecting antigenicity, such as those

Polymers

()

[0059] Polya]kylene glycols that are particularly suitable for use in preparing
the conjugates of the invention include, but are not limited to, poly(ethylens
O . glycols) , and copolymers of ethylene oxide and prop}?llene oxide; particularly
preferred are PEGs, and more particularly preferred are monofunctionally
activated hydroxyPEGs (e.g., hydroxyPEGs activated at a single terminus,
including reactive esters of hydroxyPEG-monocarboxylic acids, hydroxyPEG-
monoaldehydes, hydroxyPEG-monoamines, hydroxyPEG-monohydrazides,
hydroxyPEG-monocarbazates, hydroxyPEG-monoiodoacetamides, hydroxy-
PEG-monomaleimides, hydroxyPEG-monoorthopyridyl disulfides, hydroxy-
PEG—moﬁooMes, hydroxyPEG-monophenyl carbonates, bydroxyPEG-
-monophenyl glyoxals, hydroxyPEG-monothiazolidine-2-thiones, hydroxy-
PEG-monothioesters, hydroxyPEG-monothiols, hydroxyPEG-monotriazines
and hydroxyPEG-monovinylsulfones).



known in the art and as described in the Exanpl es herein). 290\arehe?097

[ 00591 Pol yal kyl ene gl ycols that are particularly suitable for use in
preparing the conjugates of the invention include, but are.ot limted
‘to, pol wehbydeane O glycols) , and copol yners of et hpFEHEN8G28?and
propyl ene oxide; particularly preterred are PEGS, and nore particularly

f d f i onal 1 tivated hyd PEGs (e.g,, hyd PEGs
eti vat ed A0SR RRRHe poSiis Pt e dosrgidies el ¢
hydr oxy PEG- fife pesahitigvertivs, Wbl Savebeaiced ¥iisenicinsubalageydesuced

hydr oxyPEG nonoani nes, hydr oxyPEG nonohydrazi des, )
hydr oxy PEG #geisiih aFate si,eteﬁgréleowgamﬁb rig¢ gavedwcamally’s activgigd oxy -

PEG nonomal g Al ORMLI i fi dr oxy-
PEG nonooxi ﬁﬁé@ ﬁﬁ?/g? E‘égéﬁ@ﬁﬁ%ﬂéﬁgﬁ%ﬁ%a%%}ng‘&?q %‘gi/“cﬂsoogy nonophenyl
gl yoxal s, hgdngx yREGubainaidai of zadh omvdartbiuligretvatdyPEGXin-place of

PEG- nonot hi oest ers, hydr oxyPEG nmonot hi ol swg dr oxyPEG npnot dt%zi nes and
hydr oxy PEG WEROURHIPRaLY menedsd mbgGvin dhe sgrhosiq\ef xopuiepspef7the

PCT/ US2003/ 0288R9 Lohidd 080 nePristiticy! Bhfukatd Shehietflodily MRESade@ USE in
preparing the conjugates of the present invention, which have reduced
~antigeni ci t §utigenibsy, aire..i aldegreased sbddy t@nutergeinivetht gntibodien dehdapsdt abl e
antigenicity, .are nctio Ly activated PEGs th do not contain
ot hoxyl or St FRTREROURERLI A SuBE SR pemiety Shs S

substi t ut i ocorigatid Cdisorhaed degtdsan abhyn@@hicital gel, [AEBasedd 4bilag aoof

nmonof unctionally activated nPEG in the synthesis of conjugates of the

i nventi on cBYX&P8 IBRUBGHIESP®ES| ti ng conj ugates an unexpectedl y decr eased
apntigenicit iy £. T ed ahili t 1.0 t- W t | bodi es

d@,\iel oped gﬂélgli%% Gnr?%égzg cgé)ﬁﬁeggtlf %@ogﬁg%%ﬂg%%ﬁbfg% F@g) E?%r?pagnent.. The
resul tant bengyuadiesl dlysosihawaitdde reasdblyl blovlnalg deticitivgs of. the, decr eased

ability to evoke an imune response. 10Q061]. I.n on ect of. the
ovent] on. AGHERTGEPBIP| g GO, G PRERFLzion o8t SJIRES 248 by usi ng
sui tabl e reyagadd, Vv DlepgiK e2000p Biokdhky The| 11987-930). | Waiyah@ GGRUp as an
initiator for polynerization of ethylene oxide_ (Akiyama, Y., et at.

(2000). Bi oc Bl cerditipnsiior g yyningis of A@%ﬂ;aahaedr@sywvnqaﬁwﬁeééat%ndi tions
for the synbhasics yf uin AR X1 qietBBAREEIdH: 48 ineaitifior B PEC by

usi ng potassium Xypr opanol at e e Initrator for
: polymerization of ethylene oxide. Since Akiyama ef al. did not recognize the

=

most desirably reduced antigenicity or immunogenicity of this infermediate,
they proceeded to convert the ferminal hydroxyl group to .a thiol by
terminating the polymerization by the addition of methanesulfony! chloride,
thereby producing 2 heterobifunctional PEG, insteéd of a PEG derivative of
C* this invenfion. As further evidence that this group of workers did not
' recognize the utility of a hydroxyl terminated monofunctionally activated
PEG, they have published and patented methods for synthesis of altemative
heterobifunctional PEGs from monohydroxyl, monofunctionally 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 immumologic advantage of
hydroxyl-terminated monofunctionally activated polymers and teach the
desirability of converting the terminal hydroxyl groups of such polymers to
methoxyl groups.



pol ynmeri zati on of ethyl ene oxide. Since Akiyama et al. di dzﬂMar?he?@%ni ze
the nost desirably reduced antigenicity or immunogenicity of this

i ntermedi ate, they proceeded to convert the term nal hydroxyl group to a
thi ol by 4e84d%06)at i Ng the pol ymerization by the addi PEHHSEP3/02998

met hanesul fonyl chloride, therebyzproducing a heterobifunctional PEG

i nst ead of derivative of this invention.. As further eyidence that
this group @?E@ a8, diegpative gepect é’g&@ﬁ PLSCRLHBYEiop; pRpngRungh oxy!

term nat ed FBRAEUPEGE eARb: Yykdsi24a e tonfbilng tRektHA\E aBikalibs bed and
patented nethods for synthesis of alternative heterobifunctional PEGs

f r om nonohyltheas®HGs sapkatiumbydipod fraups sichotly ends § PHeEdwIEhie aréetdone cases
have even " 3 A e ] t-h I upse, Simlarly,
Bont | oy IS GERRTS of RE AR QS & altalchpualiB B ytE gy B ’

2002100725%3e®Btablydk 8%l 61 thopod byefEabloon130Shd o Ritemmiive petthomsthbhat ref | ect
no recognition of the i|nmunologic advantage of hydroxﬂn-ﬁtw nat ed
monof hnct i oﬁhﬁ?@}nm&%d 1B Prreipwadn greferscchaspres mRSTngEIRlY y of
converting 40¢.bEPRGE8n S Eh@sMYe OO RSorBhims sl PREX HehSwhieh affet hoxyl
groups. 29 March 2007 WO 2004/030617 PCT1US2003/029989 LL [0062] In an

al t er nat i veuraestive blotkinheropp earehe ramwved followingrtnckunaizateme] the acti vat ed

PEGs can b esi ze ontrolling the extent .of .acti.vation of

inoar PECE VIR Ao B2 B Dot 5 e Bhei8 o A Bt 1
Iordelr to |¥PBats h%@a?bmyéilefaciﬂi Sndaetanpids &ﬁflEEﬁcf ﬁﬁ Blvckiag epdpbl y | ow
evel, e.g., <5%. preferably <2%qr nore preferahly <1%_ as an

al ternat i velbfocqnne FARYEY foLsiting dpHvaleaian weFrylpRylSrpuRs {Regisy| y

fp(LQf erred aﬁﬂ?.?%taﬂ“?@f%ﬁé%ﬁ'%Oﬁ%&%@ﬁhzgﬁﬁﬁegro% (ﬁSciéﬂéEﬁ,heS' zed
rom nonof unctional” PEGs from whi ch an unreéactive bl ocking gir;oup-can be
renoved f ol F-dwl¥§4} Reoterding (avipaiGeore dhiemseVerREGStulligethopit: S#-8Rbvi ng t he
derivati zi ng g | ¢ er ] ' i car boxylic
acid and ex%lr(rlglbglgblgi 3%‘ éﬁ‘ﬁ‘%ac it§8&%‘yg%§%ﬁ}§%§%%a%gi cagﬁgtacﬁ‘éaﬁedggg‘emved

fol | owi ng deith wahydratyswninanilea Tphadlyy thegibatoms]l giBeptiele rendMvEd byet al ., PCT
publication 01/ 26692 . rityl. grou Koci enski,.. P..7.. (1994)

Prot ecting %ﬁtﬁgs acdgcgy%%rgh%ce\%ﬁo%&te‘gf g&ﬁ%ﬂ"yﬁﬁﬁm‘iiﬁgn Y and
t-butoxyl ofhettps a hbexit Soi iwiaGof amhapidyl Sroa athhe Aktendef fhvat ed, eg.,
w th N-hydroxysuccinimde. Finally, the t-butoxyl gir'oup can be *renoved by
anhydr ous aR9¥BFLy e mgregreigied cmhodiment, thedbutpPEL-45%3AY1ie agid d

derivative can he converted to hydroxyPEG-carboxylic acid by acidolysis prior to

DS

activation of the carboxyl group with A-hydroxysuccinimide. In another
embodiment of this invention, r-butoxyPEG-acetals are synthesized by
contacting #-butoxyPEG with a haloacetal and converting the product to a
C3 hydroxyPEG-acetal or hydroxyPEG-aldehyde by  selective anhydrous
'. - acidolysis to remove the -butoxyl group. The acetal may be converted to an
aldehyde (or an aldehyde hydrate) in preparation for its coupling to an amine-
containing compound by reductive alkylation (Bentley, M.D., ef al., U.S.
Patent No. 5,990,237). In another embodiment, an aryloxyl protecting groilp
that is distal from the reactive terminus of the polymer can be removed by
catalytic hydrogenolysis, thereby producing 2 monoactivated hydroxyPAG of
 this invention. Alternatively, reversible blocking of all except one of the
terminal hydroi:yl groups, as described in Example 6, can be employed in the
synthesis of monofunctionally activated hydroxyPAGs.
[0063] The PAG polymers used in preparing the comjugates of the present

invention may be linear polymers, or may be branched at one or more points



that has a hydroxyl group, instead of a nethoxyl group at tR8Murdt2807 end
of the polyner. In a nore preferred enbodi nent, the

t - but oxyPEG car boxylic acid can be converted to hydr oxyPEG- car boxyl iC
aci d by woizoiaby®is prior to activation of the car boRFT/EPHBH2ARY h

N- hydr oxysuccinimde. In anot her eﬂbodl ment of this invention,

t- butoxyPEGat et%ls zitre S QE%PS’C nta%?%gj 1- H)t?r%(lPﬁgavmth a
X

hal oacetal and cOnVar ace

hydr oxy PEG abrjedydefie ﬁﬁd‘nﬁﬁﬁ m/a@ bbb olymersati Wikl sindtiflousigragve t he
t- but oxyl group. The acetal nmay, be converted to an aI dehyde (or an
al dehyde hyarSeds m%owteﬁateatrﬁdwkﬁ%ﬂog@réatfmﬁgeﬁaa YERLaFACRES cont ai ni ng

conmpound by ,Patent No.
. 5,990, 237) . ﬂﬁﬁ{&g&i grlﬁ:éﬁ}élrg{ #e%fégir%{éé% %%FOF odlolors gplgup that is
di stal fromatohemesa@onisyef tver of mos: stfuchives pel inked tegrihebdéo f@nothed by

catal yti c hydr ogenol SI ) ereb uc a, nono, activat e ydr oxyPAG
o Cthi s i YNPGRS porabr ey B0 e B BRGSIRn gED- b ibexcept one
of ‘the terghidméydhaxyk rﬁtid%ﬁp%opcﬂﬁm&QsﬁIobP%pM@m@éaﬂipbﬁexﬁatm@an be

enpl oyed in the synt hesi s of nonofunctionally activated hydroxyPAGs.

[ 00631 The Pﬂ@?ﬁéﬁ’f?rrers used in preparing the conjugates of the present
i nvention i nea ner s be. br anched t one or nore

poi nts 29 W"éﬁ@ S\ﬁpgd%@cﬁf%@f n%/_ BEPE BB YETREY n the
pol ymer nol @sihRrs direasiBliet jobfinert heA PR HRFcin, usafta&@ef Jnéy® areCONj Ugat es
of the invention may be honopol yners, in whi'ch multiple units of a

si ngl e mono ‘3139][3@6?%*@3“WHR’@HW%@@PY@W&YGOW%P% WW suchych as
V\@EY( et hyl e”ﬁnﬁé&ﬁ?@kél}r&% s» Yo dZBut AR RR 1RGHER ), YIREG, %%ﬁ]n\éé?” s (in

ch nononeric uni'ts of two of nore structures are t oget her to
formthe poblymer of=sthofengsoxadec opitd withra bf/dxeic}'iygreme ab)@n@@némddpr opyl ene

oxi de). Suc na an olynmers or
alternati ngqneé%p F%l%rrgﬁ%tsﬂli@égﬁ%né 92@62‘9 evénl nlsaacﬁ% olgmgr &%/h t he
i nventi on neshyleae Luxideammsvmth hetRr §roﬂj§s ate‘a@thlenés podtg/nﬁﬂsheréiﬁ, used

her ei n, unreactlve are tho nmers.that wll t attach
coval ently t V5RO fﬁ g‘t?ﬁ?é?glyme “ﬁ’ﬁﬁhegag'tc? C 5‘% mer s"

i ncl ude, buthdespHiiRs gtdeS\stQQ t&wlr@%@ Mﬂa@hn@ Sgrdugs! BE A bldaet%rrer of
et hyl ene oxide units dr ox group at one end and a _net hoxyl
group at th&owpernt Eeh asamrqu@ e tldmg/vhtﬂcwtllgmtﬁdwp Reaiphopyiper  of
group or the epsilon amino groups of lysine residues. Examples of “reactive
polymers™ include, but are not limited to, PEGs in which a hydroxyl end group
has been converted to or replaced by an electrophilic group, such as
succinimidy! propionic acid (as in “SPA-PEG™) or a p-nitrophenyl carbonate
O (as in “NPC-PEG™), or an aldehyde as in PEG-aldehyde. In addition to
polyalkylene oxides, suitable polymers may include polyvinyl alcohols,
poly(oxyethylene-oxymethylene) - copolymers, po.lyamides (e.g., Rose, K,
PGT qptlblicat:ion WO 00/12587), polycarboxylates, poly(vinylpyrrolidones)
(von Specht, B.-U., et al. (1973) Hoppe-Seyler's Z Physiol Chem 354:1659-
1660), poly D-amino acids and/or poly L-amino acids, polyacryloyl-
morpholine (Rocca, M., et al. (1996) Int J Artif Organs 19:730-734) and
dextrans (lakunitskaya, LM., ef al. (1980) Prikl Biokhim Mikrobiol 16:232-
237). Derivatives of PEGs, PEOs and other PAOs that react more or less

selectively with various sites on the target bioactive components are well

known in the art and. can be purchased from suppliers such as Fluka



ethyl ene oxide units with hydroxyl groups at both ends- As @8dHrdh@P@i n,
"reactive polyners" are those polyners that can react with

sol vent - accessi bl e nucl eophilic groups, e.g., thiol groups or am no
groups owoaoddwesati ve conponent (such as a protein), PCHET20BYSHut not
limted to the al pha ami no group o#tthe epsilon am no groups of |ysine

resi dues. | es of "r tive ol rs"_incluyde, but_are not limted
to, PEGs im i miﬁ@l éfér’ﬂ‘éfa %ﬁ%ﬁy?régpﬂﬁéﬁl%ﬂ;@@%o%%r repl aced
by an el ect iomfiibille, M?,UQ"suﬁéiﬁi‘arya%f M&E'ﬂeﬁp@ﬁ(ﬁcsp{é%ﬁ' Gitds, @,9‘1),0' (as in
"SPA-PEG') or a p-nitrophenyl carbonate (as’in "NPCPEG'), or an

‘al dehyde as SigmPEBemicd Spdwpany (Staboiis,i M)t @ SypBligalnky (Aneng Lides,

sui t abl e pol oﬁﬁ{ N i ncl ude pol yvinyl al cohol s,
pol y( oxyet hyl ene- X$iet hyl ene) copol yners, pol yam des (e.g., Rose, K.,

PCT ypubl i cah s, , VA Yz ol i dones)
(von Specht ,%%@Pﬁ%%géﬁlﬁ(aﬁ? %ﬁ%%ﬁg?éﬁ%lﬁé‘?é§°‘§@6ﬁ$§?§?ﬂe&wgiq 354: 1659-.

1660), pol y aDdawpositions] of ghid/ ipventioh yeat - iadlido aay ikydroxgb termimatddoy | -

nmor phol i ne (Roceca, ..M .. et .at.. (19 | nt Artif Organs 19; 730-734) and
dext rans (| %ﬁfﬂ#‘f@ﬁ%@y ety ,ﬁ’réls %F’g.d}(r&%%mﬁﬁ &Fo‘ﬁgbrk-%}‘ﬁ - I\/?%' obi ol

16: 232- 237)exalple] Viaédr\t@d tRinchidPAORRESat06k Sbdredre RAEIDI4, iadludig@ct nmore or
less |1, selectively with various sites on the target bioactive

conponent s dpeseiith molesplah weights{exciidingha mass Af B JtirEngLENm idm
suppliers sygh r%%e F(Jf%u%g LI fhbg&OIZQIQO%Q. , ggﬁéb@égaﬁ‘%zs% BEHoieadP3/ 029989

L4 (M| waukee, - rporation 0 apan ear wat er
Cor por at i on weightntimohidel it at¢ pot Amierbéi dhot \2 id¥a Nekhost 60kPrageut i cs ( San

1 0s, CA;:, .S i cal .Co £ is, ND SunBi 0. | nc.
(anyang G 1y2 kS e a KR aooBERRBN i s cBRo it ATDTIORAL (hat are
sui ]tagl e fOI’Z&I:(!;E.;hﬂdﬁT{tﬂlt m&kbﬁdﬁabo%ﬂﬁb m?mbfuttzooc{nﬁ @fabihiize ld]fcjanvenmt i ](c)n can
i ncl ude an roxyl. ter at ed, nof unct i ona active forns o
pol ymers t Ka{.{lggqsg Oﬁll]fB?ﬁF Q[E&St ths D&Q@%ﬁd‘fﬂﬁ%@ﬁﬁ%,gﬂt %ékpaé?f(’ib%‘f‘ anched
PACs of varimusstdRepd®@ 64 dpRlef JolEhdtBhith (h HRUE: MhiboMbagUl ar

wei ghts (excluding the mass of the activating group) in  the range of
about | kDa 459 taisbot 6BOanupmerisypitan] ehylenryeddsnf It seowdd be asted et ght s

i ncl ude but Ld 0% &80k 05 ARAUL @ugt EBBH - %I%T ut 01 2
kDa to abouttﬁégdk {a,g a OL(I)t gléﬁg%t)a tg ua’i%c!%t Otgl? R g%%&%u 1 SI% t o about
20 kDa; and mhtwtly lfigh Dangeo ofibueleculd whightsa@eyt>Z03KEMa)owembfivk 30 kDa.
In observed long before the immunogenicity of mPEG was recognized (Saifer,

M., et al., PCT publication WO 89/01033, published Feb. 9, 1989, which is

incorporated herein by reference in its entirety).

[0066] Optionally, a Yinear polymer can have a reactive group at one end or
O both ends, thereby creating a “reactive polymer.” In certain embodiments of
this invention, it can be desirable to use the succinimidyl ester of the
monopropionic acid derivative of PEG, as disclosed in Hamis, .M., et al.,
U.S. Patent No. 5,672,662, which is incorporated herein fully by reference, or
other succi’nimide 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 i Kelly, S.I., et al. (2001) supra;
- PCT publication WO 00/07629 A2, supra and corresponding U.S. Patent No.
6,576,235, and in PCT publiéation WO 01/59078 A2 supra. Moreover, other

»



" publication

the case of linear PEGs, the nol ecul ar wei ght range of about2®Marg3407 o
about 30 kDa corresponds to a degree of polynerization (n) in the range
of about 450 to about 680 nononeric units of ethylene oxide. It should
be not edwphaetsostshe advant ages of coupling a ther apeutBGE/HRHBOZYIEL o
polyners having this latter relati4ely high range of nolecular weights

.e., >20 Dg% re first bser&/ed l%ﬁe% bef?re t he. |n nunogeni city
of nPEG was T E84Ps &30 emse ZeeLYaG FIEE 89/ 01033,
publ i shed teih, D8R a&@ivsﬁvessmcmagowm?é et her@id tdy alieky@eence in its
entirety). [0066] Optionally, a linear polynmer can have a reactive gr oup

at one end ﬂVﬂtEyGSb%ﬁE‘E%m&%Oyet,r@Pe@ScPefanﬁ Ne 4002, é%lotﬁiares peMyner." In
certain .e”b?tddlne'ﬁ Oftatteﬁltth'leo @\ﬁ%tﬂl@m adnineC20r 91 s})lr%ngbgna}_t% usgst he

= succi ni m dyl" ‘ester noNoOPT opi c acid A veTo

di scl osed i Uarbﬁr}ﬂmﬁdazdlej\/l ,chidkopfhknyl Ucdsborded, enﬂudlbpheﬁylﬁ?ﬁaﬁﬁﬁﬁate which is

i ncor por at e}c:il cgazﬁl n f by reference or . other succinirni ge activated
" PEG car boxyt! ‘?d%aI eﬁ"fi%cﬁ apidrer malstidai matheryridy diswfide desirabl e
to use eit hsiuﬁehg;h%ﬁsqg]wm RithoofFRONRkRe BA5ANR! EE BhaREGH SC PEG),
as described in” Salfer tent = Nos. 5,006, 3

5, 080, 891; SmZBBIf@EﬁBaMﬁWEMMGS?S or the p- ni trophenyl car bonate

publ | cat | on (67 bBY 7o spdapyf Ueaveibionct okeriy sbipar st oo

6,576,235, affhatith BGhurRMBlebOA! AN OLEmR0LSssAnks ¥ ?rpaiynh\é?i gRyer, other
29 March 2007 WD 2004/ 030617 PCTI US2003/ 029989 LJ types of reactive

groups can bePESelring ﬂsﬁ/mﬁ@mmevh@@i teoloesnjiugeupdsd tofthe pioattsens. These

PEck ( Royer bty oRbeuloddfis il oy RN Tk B VP 1 o

Pat ent No. S¢cdhdligtbd by mmgrpelynmrmmmﬁemtivamdlabmﬂﬁbae encb(mmmyﬂm m dazol e,
chl or ophenyl car bqpat e uo (%@n honat drazi rbazate,

i odoacet am GECIAY oL ! rf’%l&yéﬁxﬁq Sl fT}O&Bf‘thb 2 agb‘ﬁ‘%ﬁyl gl yoxal ,
t hi azol i di n@AZstHbOPS bﬁgﬁb@&hﬁéns inhivhich the paémocaptbifiniciyhallyl fone
derivatives of PEGs. [006 In certain enbodi nents of the invention, it

i s desirabl ectivgtedi nolmere Gefrared st ifniq ense of Lingar RiFoY et (if/aactisied
| whi oh he i R B e PO b oduce
t he conj ugapederahlytlnes thanelth(wiw). Tihs I@anoﬂoectwated polymers that are
predominantly monofunctional can minimize the formation of all of the
following: inframolecular cross links within an individual protein molecule,
“dumbbell” structures, in which one strand of polymer connects two protein
molecules, and larger aggregates or gels. When activated polymers that react
O with amino groupe are used, the theoretical maximum number of strands of
polymer that can be attached fo one molecule of protein corresponds to the
total number of amino groups. The actual number of amino groups that are

accessible on the surface of a protein under any particular conditions of
polymer coupling may be smaller than the theoretical maximum.

[0068] Conjugates of the invention may comprise' one or more s&ands 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 cne to about three strands, and more preferably from about one to about
fwo strands per subunit of receptor-binding cytokines, groﬁrth factors, protein
hormones and colony stimulating factors. In a particularly preferred such



kDa to about 22 _kDa or about 27 kDa to about 33 kDa, i

acconpl i shed by using polyners that are activated at only o138 Msigh 2007
(referred to herein as "nonofunctionally activated PEGS" or .
"monofunctionally activated PAGs") or polyner preparations in which the
per cent age 20ds4dbdimnctional |y activated pol yners (refRGTERNBH29%89 t he case
of linear PEGs as "bhis-activated PEG diols") is |ess than 30% or nore
preferably

1 ess,.than 10% or st referably less.thap 2% (w w). The use
of activat _eamg%‘il%% sthE nagly eneprﬁ-‘gfﬁ?iﬁ it tf{’ypﬁﬁﬁ%’?&ﬁ‘ £i gaf@an m ni ni ze
the formati gimprised! bncolor tHR sfré’ﬂds?‘gf %%y(?t?ﬁ%@%‘lﬁ:ﬁﬂ' fparfdu®af, i nks wi thin

urbbe

an i ndividual protein nolecule, structures, in which one

strand of peiHeiPESHrndudoxyRBGpr ditwilxyRieF ot alPES-acetal). | Birqgeirinaggr egat es

or gels. Wen,acti e ol.yners..that reac Lt h 1.NQ .greups are

used, ' the t%@%‘re&qoégﬁt‘m%%em%oﬁ%ﬁc %(#poi}{%l%&%lgv%fcol %%‘} a;lﬁglgcﬁ#at can be

attached t oweipht 6Dk&adbeut AfkTRY0BHR 100kDESREBAB Dot TEkDS ptabbutnunber  of

am no groups.  The actual nunber of am no %'rogﬁlﬁ)s@t hat are accessible on
%

the surface%8&Dg #hoyt éikfadnbputadfykipn ebew rAitPE; gD abowo| yer
COUPI 19 e 5,57 E0 LRkfosh BEREEH) Giths TERDIWEbobORAEH, &0 Ugat es
nds of polya

of the invention may conpri'se one ©or nore stra yl ene

gl ycol , pr efbow 27 kDiarto mbaiiSdtklepn & lisagbodit tdadfsbowfdkDdf toaboutabout one
to about 20 ands per subunjt of therapeutic enzynes, and from about
one to aboutﬁ‘ﬁchraelga%ﬁtﬂ"mga%h%f’w 8?3?%1%8&&%%/ f rom about one to about
two strands per subunit of receptor-binding cytokines, growh factors,
protein homBitaeise @othpoaksy stimul ating factors. In a particularly
preferred such 29 March 2007 WO 2004/030617 PCT1U820031029989 LO
e@i‘iﬁdi ment , 19081 peingtadiehpen sheytopinsptcs sbhe iinvepliepentimige vhrot@Afeugat e

[ t I ; : ' i | )
carboxyPEG, T ohPACLRRL Hirilias obk Hhth Nty B P R 20 Y 7,
such enbodi mathed tb homel ormmare bivadiivanigpdngmd. y Bikackien eogbymsnis fvas a

| ecul .ght_of f t 1 kDa t t. 100 kDa, preferably about
2 kDn o abdUeh 8B° 15eOM BT 8 T JHTESh BeE "R SR Da 0

about 20 kDaitachb@®Ure rd@rkdao tHRrabCdtio@fy K8, eqaiREleAmS tas p'}f:@slijlﬁga@ekﬂ y abgut 18
. 27 kDa to C i near, and a
total of abdiREcEY JomPopERtERyimodiieddinactive CQMROTEEyY mERESA FIME#S br anches

o P04 e b BRSSPt MBS el il i, con U o
: bioactive components” or “unmodified bioactive components,” all of which
terms refer to bioactive components that have not had one or more polymers
cbvalently attached thereto. In another aspect, the present invention provides
methods and compositions for stabilizing solutions of bioactive components
~ by the admixture of polymers thereto. It is to be understood, however, that an
Q ““unconjugated,” ‘ﬁmj:nodiﬁed” or “initial” bioactive cbmponent may contain
other, non-polymer conjugations or modifications when compared to a wild
type or native molecule, and would still be considered to be “unconjugated,”
“unmodified” or “initial” in accordance. with the presént invention, since the
bioactive component would be “unconjugated,” “enmodified” or “initial” with
respect to the attachment of polymers. ' ' ,
[0070) The term “stabilizing” a bioactive componment (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



PAGs or PAGs, and particularly one or nore strands of PEG 8dVWarckapqly
attached to one or nore bioactive conponents. Bioactive conponents to
whi ch one or nore polyners (or strands thereof) have been covalently
at t acheqoaydsederred to herein variously and equi val@HUsH0348998 onj ugat ed
bi oacti ve conmponents” or " rmdifiedz’bi oactive corrponents " These terms are

to be distin |shdh e from nc actlv ents,
"initial SP? ® Wﬁirp ﬁﬁﬁ’%«g 1‘°i° ‘amﬁ oé‘@‘? ﬁg‘ﬁ‘ﬁ nent s,
- of which t&fafé&teh@tic@rwﬁéh &inﬁ{ﬁﬁéd tbea %mwe&ﬁpdneﬁtmﬂay@ MAtheBad one or

nore polyners covalently attached thereto.. I'n another aspect, the
present i nvédilizsd Geod Besctiveeetreraerint whithosipohsis HeermosthesR | | zi ng

| Sotutions, ofoblgae AGFATRANGIN® HRald G- AITLI G A BRINTRE S heT et o

It is-to be ungers1 owever unnodi fi ed" or

"initial" bindadéphysicd eraitesnd, paRiculadn @i proteint bmjhasrmm;mj agbe
conj ugation o di fi cati.ons en conpared to vm | d @Tg%/%gl or native

- mol ecul e, & ajtalysiq audparticylaety dhs @amfe&mygo

"ur i odi fiegf 20 rothifll Bidde thQubBGSHO HRABC Certith ¢ Ear%@een%&%ﬁéﬁtaﬂ gyenti on,
since the bioaCtive conponent woul d be "unconjugated,” "unnodified" or

“initial" \Aﬂmhnmﬁuslp@@ﬂlhms thef:emimauih@émentﬁfof wmt@n theeRepd The term
"stabili zi a bl actd nent t b| lization" or

"stabilized ctbac‘fl Ve c ﬁsén "Bam% fﬂqg {6&91 fcg i GacC |\ie%§corrponent

has been st mbichied @difdite a1 the Rirclilatidng uase»t heeasaf biddvialabitityesid the (i1.e.,- a

bi oacti ve conf](:j)onent to which a polynmer has been covalently attached or
adm xed acchf ing to the nethods of the invention). Such stabilized

acti ve 2Ry clin20honl @ORAHO0RLECACT LSRA0RIA2995 R Tor) cOmponent s

|11 exhi bi certaln altere bi ochem cal and bi ophysi cal characterlstlcs

Wnen conpar kayingbiglopicaldé eis vbyse@ﬂ@@)ﬂebwdzeﬁmal h&ﬂi‘iﬁﬁ@ﬁcﬂéﬁ) adivBi | i zed
(i.e., a biga covalently
attached or dﬁm xeé@glgg%]ﬁp%negﬁ%%ﬁgﬁgﬁec r e%ﬂil ochen éﬁhl o and

bi ophysi cal bipastemebmpeyenfFamtiude)| tat lase Iﬁa:irhnptadttej mteéucpolapependzyrres may be
decr eased aut I Si}ﬁ and.particularly the ma%snt egz& i‘}( Héi’ e enzymatlc
activity oPPRYS SPSTRFUHE MRS HEIB%e Y5POHR t pagitve

envi r onment edmnente X6 indiRiet fdgneaiiriatsnd lderegivtasisueibadéingnt s of the

~invention, the altered . biochem cal ~and bi ophysical paranmeters nay
i ncl ude, f oP® EBERHFSe PeRtifles, RerpReyEe yimMsass otgppig cPmPPYnds apd &g B¥S.on i n vi vo,

increased bjaaMakdBichi #3meARd vindits and derivatives having biological (i.e.,
physiological, biochemical or pharmaceutical) activity.
[0072]. Suitable organic compounds useful as bioactive components in the
present invention include, without limitation, moieties such as taxanes,

Cl | anthracycline, compounds including  daunorubicin,  doxorubicin,

p-aminoaniline mustard, melphalan, cytosine arabinoside (“Ara-C™) and other
anti-metabolic compounds, e.g., gemcitabine, efc. Aliernatively, the bioactive
component can be a cardiovascular 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, ferti]ity agent,
contraceptive agenf, anti-inflammatory agent, steroidal agent, anti-uricemic
agent, vasodilating agent, vasoconstricting agent, and the like.
[0073] Suitable peptides, polypeptides, enzymes and other proteins,
glycoproieins and the like that are usefil as bioactive components in the
present invention include any peptide, polypeptide, enzyme or other protein,

etc., having at least one available amino group, thiol group or other group to  *



li ke. [0071] Any conponent (typically a nolecul e or nmacronpl2@ddretr 2007
conplex) C having biological (i.e., physiological, biochemcal or
pharmaceutical) activity can be suitably used as an initial conmponent in
t he presqriobdpseqi on. Such bioactive conponents i nchodEs2pia29%ee not
limted to, proteins, polypeptides, 28 peptides, therapeutic viruses,

organi ¢ conpounds,. and the |like, Bioactive conponents also include

fragments, VEPEshRPYMSHICarehs dacheds Syeh somponsmist iarlyde matenalsn st i des,

peptides, t J1Gei P@E %a&h tﬁ,g&gé o, I'Ekg1

particul arl ?ﬁgﬁg%%% r%%r%%t , E\I}%(%? tsg%m ’eéréwaalt%r}g%geﬁga\;iakg kf ol ogi cal
(i.e., phydpehialyze adactidns o beyahicablventsp Raptidesepelypepliges aod ipvateips [ 0072]
Sui t abl e organi.c_canmpounds, usef ul as, bi pactive conponents in the present
Chventi on | UGS THEHo R 7 Aot BiERHD. frmedas SCHEh PR AEh ot -
ant br acycl i ngeodcapmag NHstodsN ¢leU dFRgord aponull G, 1Xd G TobRlins,

p- am noani |l i ne nmustard, nel phal an, cytosine arabinoside ("Ara-C') and

ot her anti -inedigbeytplenesorsh ypdeterlenkdns, egorfErt Hisoush, el nfafferennat i vel vy,

t he bioactivg . cepponent N ar di ovasgul n ntineopl asti c,
anti-infect i@'é" ﬁid}%{&mga b%%cﬁmg?a%?gﬁ at'l nc%sgﬂ%%p%%lﬁ&_%%ipﬁfa :

anti - anxi et ystiagating dfasibrsoi intleding nadithong e Mimitation agMIICSIGt IGE€SF t he
central nervous ste anal gesic, fertility. agent, contraceptive agent,
anti -1 nf | amfEraeRPEyEHiny SSrmiiRg dctorgbrmboisRn. sk cyia gt

vasodi | at i NGard0@BfeioptRBO FRAASE I S ilbiARE PlateRDN detib&d | grb®th [(8Q43] Suitable
pepti des, polypeptides, enzynes and other proteins, (glycoproteins and

the |ike thathosphelipasefagiivatiag progeie (TREARS D Apkiemin ighibRoryHactony bEa it

i pention i u ides [ : tein,
ew , havi ngfg éftﬂﬁ;g%g%ﬁ @%g}t a%ai%t%g%‘agﬁ’n%%%h%%?é%l 8|a%g:kg€“b%’? ot her
group to 29faNbr cind2p@iide WDiRER4/ 0BBHL7 PETIUSAIOEND 2088DRE ofhi ch

pol ymers can .be .attached. Such, co nents inclyde materials that have
i of ogi caloHIh BTG BReEs AREEN 1ot ose o5 Bopee SEnent ¥ hat ar e
able to catttyractitchotitions Othep HPREINE of eManl bioldgapal iod aberagaatiypept i des
and proteins, of interest jinclude, but are not |limted to, henogl obin,

serum pr ot ei HErest dpelude msplgn Rlaptoproisy Fudy gy dectips gnd efps, fu@og | | vy,

and I'X, i muaeglsRbibionSnd kst pRoteifd ! SKAL SachiiE Ruds ot RiaBEbAMIKENS, €. 0.,
IL-1 through I'L-18, interferons (e.d.; |FN-alpha, |IFNbeta, |IFN gamma

and consensug°owiNfactersl egy TGFiafakeaet A§H-bee.ofisrobkel sl fctorsut
limtation %&%ﬁﬁaj Gg% factors, |hepatocyte growth factors, hormones,

somatomedins, erythropoietin, pigmentary hormones, hypothalamic releasing

factors, antidiuretic hormones, prolactin, chorionic gonadotropin,  follicle-
stimulating hommone, thyroid-stimulating hormone, prolactin, tissus
Q plasminogen activator, receptor-binding protein antagonists thereof, and the
like. Many such proteins exist in both glycosylated and non-glycosylated
forms. The non-glycosylated forms may result from their production using
~recombinant techniques in prokaryotes. Such non-glycosylated products are
among the peptides and proteins that are suitable bioactive components of the
present invention.
[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, endofoxinases,

catalase, chymotrypsin, lipases, uricases, adenosine diphosphatase, tyrosinases



macr ophage col ony stimulating factor, thronbopoietin, rregak%ﬂ%@??‘ém
gromh and devel opnent factor, erythropoietin, platelet derived growth
factor, phospholipase-activating protein ("PLAP"), |eukem a inhibitory
factor (whhéos/ozosdd SO known in the art as "Steel Fact RCTUSZHBEZEEY ophi c
factors and stemcell factor and p@ptide munetics.thereof.

Recept or - bi ndi, ng.ant agqni sts_o bj oactive agents are thensel yes suitable
for use as BP‘%)E’%FP %B?Fﬁ%neﬁ?é"’]@ﬁfd_m?’ﬁl_ée e SEF eWP?r_?fﬁ.m _‘¥Fer pr ot ei ns
of general bhRbRJi 6RldaRk, t hal-aREMEE C F&lﬁét@ﬁ@éés,' Nelbsterdbitaidabed, Pl ant

proteins such as |ectins and ricins, tunor necrosSis factors and rel ated
proteins, gebwenidgessendthedikh. as transforming growh factors, e.g.,

TGF- al pha o -bet fiibrobl ast.grom h factors epi.der. mal. .qr owt h
-factors, he %@gﬁ Sg’ Sg%t%bvl\f ﬁc’r?‘ﬁ% aso% E,%a or r?B’ﬁl@g?enE gfotrl%gf’ g%%%t%?ft&
eryt hr opoi etpident ihgnmioh & ¥nshesipnied, dchvpsidiak did2tivie) easidg Sudtact or s,
antidiuretic hornpnes, prolactin,. chorionic gonadotropin," faqllicle-
*sti mul at i ng SABPABINE o 'ﬁ%f Bithow: Hiiation; ARMTIOCRHD REIUSRASH BIClEiG 201dS ssue
- pl asmi nogen (AR{A RURY, nehBELREGC Bbiadi(RBNRL! ShibodP iREaRkS! Snjiber eof , and
the 1ike. I\(/Ialr!f/a!k’s_uc‘hj ppregt ei ns el?d st i{n %t 2’ gl ygogyfﬁg?igg anlelé
non- gl ycosyIchsiadbindiog npotese(saane.gl, ybokwt, aRddl, ef of.nbl.Sralatewsdot from

t heir productd si,ng ... .Leconmbinant . t.echni ques i rokaryotes. Such -

non- g| ycosylc_zlaétzlg.g']g’r g’c?ug]f‘[élo%ug% Of WBiSH lfhlgc?}g?ﬁa?egegerglﬂgg%%ﬁgﬁﬁnﬁ@’ that are

sui t abl e bi daetihgy emeletiesaniladiaf thiblephe2phls, | PYBEIGhAIN. anliBiiTes] Enzynes

of interest include carbghydrate:specifjc en-%mes, - proteolytic enzynes,
§d§?d“°F

oxi dor educt &8¥eclopsldibadias catalylicy prfibadies angd Ss Bhdpsiest and
| -gases. W tRgulqi@ Bdghbdt ieflof 0 particular enzymes, exanples of

enzynmes of interest include asparaginase, arginase, arginine_deimnase,
adenosi ne dd8¢iohdbe projeipe porertensdibstent aaebe pieteed el inglidel by esrgl ase,

chynot rypsi ' r. i S [ i pho : , i nases 29
Varon 2007 erishB Fivgl 1 TBRE i 0BRRD sB8. 8 B AT Al o Gaee
Car bohydr at esysthesis, kelt, immryoresgaf ciltvre regrictiondiond eningl soos®, oxbyases,

gl ucosi dases l.ac i das | ucocer ebr osi dases, | ucur oni dases and
the Iike. [659%%‘%“@%& SHipdeteeics. | dEimeeic FoREe: P@g‘ecﬁ‘ﬁﬁ‘é}n%ch in the
conj ugat es Geqidices, prl@sptlesiall pritéiAdaridsha Ve £0AR0 ¢oateMOmHMdS tSudh | Ng

bioactivity in vivo. Such  conpounds include, without Iimtation, am no
acid 'Sequend%g?nﬂﬁe%"%‘)@é’ﬂl% from transgenic animals, e.g., mice, rabbits, pigs,

goats and cows, wherein the proteins are expressed in milk, blood or tissues,

or in the eggs of transgénic birds. Transgenic insects and fingal or
baculovirus expression systems are also contemplated as sources. Moreover,
mutant versions of proteins are also within the scope of the invention.

Q [0077] Other proteins of interest are allergenic proteins such as ragweed,
Antigen E, honeybee venom, mite allergen and the Iike. The foregoing are
illustrative of the proteins that ére suitable for the present invention. It is to be
understood that other peptides, polypeptides or proteins, or fragments thereof,
that are not specifically mentioned herein but that have one or more available
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. _ |
[6078] In a preferred aspect of the invention, the compound that is capable of
polymer coupling is a biologically active compound that is suitsble for
medicinal or diagnostic use in the treatment of animals, e.g., mammals,

including humans, for conditions for which such treatment is desired. The



(DNA, RNA), peptide nucleic acids ("PNAs"), antibody fragned®8ardi2qg] e-
chain binding proteins (see, e.g., Ladner, 1LC., et al., U S. Patent No.
4,946, 778, the disclosure of which is incorporated herein by reference),
bi ndi ng wWelesuwhk&s7i ncl udi ng sol ubl e receptors, pol yclRIEUS2eH02M58i es,
nonocl onal anti bodi es, catal ytic ansa bodi es and the products of fusion of
anti bodies or fragnents thereof. [0076] The prateins or portiaqns thereof
can be prepdf®8oBE r{i%%b‘rltﬁ?aé'& tyhe alyshgitve; Imdt dgudng 5 \the coPPHBee of
ordinary skithkt dafl BeNBio@iied S UPHbs8Of Thilry Ml S LBASE Suat GRhdr, subh SSUE or
organ culture, extraction fromani nmal sources, or b recombi nant DNA
met hodol ogi esmpPwaissge bt sinsbolycesiiiéd witwpuamde eapéinedspne dicie ¢

pol ypepti des and,proteins and the like are al so,_contenpl at ed. .. Such

ot or 1 ol o oo peeBpad B8 RRGe ioneslin et FReER ST sSeean S 1o,

pigs, goat smafidnéPvEt hiies ®nd drNBoder SlaRiNe nAEROFHII 5@l shéh A1 K, bl ood
or tissues, or in.the eggs of transgenic birds. Transgenic insects and

fungal or LEERY EUDE TRyt o aipstsitle foir eoupling vabn PR pr MY as

- sources. Nb#t?‘u:?%ﬁ«{rs ch@l}'ﬁ,;?é‘%t ?ﬁ%ﬁﬁb@ﬁéﬂ%@&eﬁh@éaﬁﬁe%tﬁﬂt}%%&%@ the scope

of the inve er proteins of I'nterest are a eni c
pr ot ei ns suodf thespresmgiwaeehtionAnt | gen E, honeybee venom mte allergen and

he like. T [ . Ll [ f A
Sui tabl e f or 007 TR0 R Riereyesmmrphenodaplsdts Bimerafui har o her

peptides, paloyp@Rics 4 $hed invBRitdienas beOdubbthiR@RR tednipbeidohat arkh@k are not
specifically nmentioned herein but that have one or nore available amno

groups or t hacére By dgsselygs. (vdilecnfiby cemgugata eiginpnediatelyalisr hydiplytipol yner s
ageording t } i.an. enal Lt e, _ Rl e scope of
tﬁg" pr esen%e%ﬁ%eﬁ?%ﬁgt% c‘[Bg;S%%]%, ?‘?\E %&péﬁ%f err eg %ggee%?&ow&t eotﬁil‘gtmglenti on, -

t he conpoundiutthettchemicebpabiseingfor rqaofignmyefor eaapplenan dgicanchr diugdhatal | vy

active compaungd..that .is. syjtable for di cisnal_or dia stic use in the
t r eat ment oflsa‘ﬂelhﬁ%ﬁ% ,to 3%16. gioﬁg%%?ls?l thleﬁg%cﬂfnag CRYRENS f@?@er pl('?g?{"gi tions for
whi ch such tiheaitioRniay Sref@@i riggbiivd hgnti? Qeliiirgh a2 @fker WD 2441630617

PCT/ US20031029989 3Q . foregojng ljist. iis neant to be illustrative and not
limting for VEREROALS FRE e‘itll’é"l‘ cﬁ%“@é’%ﬁﬁ plpeuspiygin e @Rt nary skil |

will realizeottimbr 68N, Hy0dh erHRIRISIRAMIRR 18 o ebREaly BEEHveed W t hout
undue experimentation. It is to be understood that those biologically
active materitdhacplbt specifically

[0080] Other compounds suitable for use as the bioactive compounds in the
conjugates and compositions of the invention include hydroxyl-containing
compounds, such as camptothecin and related inhibitors of topoisomerase 1.
Camptothecin is a water-insoluble cytotoxic alkaloid produced by

C) Camptotheca accuminata trees, indigenous io China, and by Nothapodytes
Joetida trees, indigenous to India. Camptothecin and related compounds and
analogs are also known to be potential anticancer or antitumor agents and ‘have
been shown to exhibit these activities in vitro and in vivo (see, é. 2., U.S. Patent
Nos. 4,943,579. 5,004,758 and Re 32,518, the comtents of which are
incorporated herein by reference). Such compounds and derivatives thereof
can be made using known Symthetic techuiques without undue
experimentation. Preferred camptothecin derivatives for use ‘herein include
those that include a 20-OH or another hydroxyl group that is capable of
reacting directly with activated forms of the polymers such as the
monofimctionally activated PEGs of this invention.



menti oned but having one or nore avail abl e nucl eophilic gro@ﬁM%ﬂbgr?oés
am no groups or thiols that are accessible for coupling wi'th one or nore
pol ymers according to the invention are also intended and are within the
scope afobdruopisesent invention. [0079] It is noted tACIUSBHGAIIV e
conponents suitable for incorporatl?dn into the conjugates of the

i nventi on S 0 ounds t hat e _not tive by
t hensel ves %ﬁe éﬁ# ﬂgly(éﬂ’ﬁy[] %R‘G‘E GieHed S ‘it%li%/fc‘éf‘lsﬁras %WPBYeyt ic (
rel ease fr O%ﬁﬁﬁleﬁﬁnlwgﬁabepregéﬂt bR RhgAAN iRAFR MRixasds| ‘éﬁdaf;écﬁfaxbﬂnder going a

further chem cal processing or reaction. For exanple, an anticancer drug
that is deHdpsiatizges. tEPTtPﬁ@OEEFSOIfth present inventive, e termoftzanebinpludest e of t he

present in a t|| or tumor
-cell, wher \é{ﬁgg%g&fn I's actl va#ag ﬁmﬁléﬁcherﬁleréeal q%]?%;[nmg%a@%czip&gg’curs wi thin
t he cancer 3bsubktitard tdﬁkdxycﬂb@lyl-ai@yneadbrﬁaﬁwewtak@tefe@)aﬁtdi B 1kej sgue to or
especially effective in that cell. 003@% o her conpounds suitable for -
-use as the BieHas pther é‘ Ha5 are 1g PRt B HENEEPEENS ons of the
Sinvention | ghbdRedkdroxliane bl Anfilro SORRRHNIE, 1S hATS:. ERIR! O hecin
and rel ated i nhi‘bitors of topoisonerase |I. Canptothécin is a
wat er - i nsol MDe argy wathisxibe Sa¢pca¢ﬁ)ﬁhd pp@'scntuu‘e&iltlbgt Gﬂle@ammm&am’accum nat a

trees, indi eno Chlna od tldatree
i ndi genous tg% ﬁ%’f‘&ﬁwf%np*’t"%t |ﬁg% ?%Pat%%c% ﬁ?féce%nac?enénal ogs are
al so known Mntwmcﬁnmiég ﬁlilcaﬂetth@tameager@f hmtachumagamratquomave been
shown to exhlaillt t hese a t|V|t|es in vino and in vivo (see; e.g., US
Patent Nos? g@%@‘eﬁ?@d GWEC‘#%S and Re 32,518, the contents of which
akz i ncor. pQﬁﬁZFQshﬂiee'o@de%IS(egﬁfl&f‘%ﬁs&mSH@I[" @Ef&ﬂt&ﬁd&ya%a@ﬁﬁé vatives
reof can be made using khown synthetic tec es W thout undue
exper i ment atch@poner; hevn el weadiht avdlablenn deer grt it soit eff@rcoamam ein

include th hat is
capabl e of %@ag@hgﬁ@?&rﬂéﬁ% 3’“\%}% ﬁﬂia | vag&% ?m%é e&%{g@j mers such
as the nonaédmet Hﬂﬂl@ni%%ttﬁﬂhte@t&b%%gﬁm@l@cﬂrﬂlﬂgnﬁalmplﬁﬁnt\/arch 2007
WD 2004/ 030617 2003/ 0299 [008 di.t i opal s

hydr oxyl - coﬁ?‘?flﬁ?]?‘lg IR RS ?ﬁtgtcf%ﬁ“@ 8&@@%&?}-‘8 izl sonent s i n
the present beeBfivdedrRSonkie Iabaiﬁseaa&qﬂ@ﬁcaﬂdrgﬁgmésl ihaxgth ofle bt wakd ves. For

ur poses of the present invention, the term "taxane" ingcludes
purp PAGs opr PAOs are covalently linked to the bioactive molecule. Sttes on the

initial bioactive component molecules to which polymers may be attached
advantageously include lysine residues found on peptide molecules, which
residues each have two amino groups. One of these éxnino groups (the alpha
amino group) participates in pepﬁde bond formation (except when the lysine is
C ™ the amino-terminal residue of the protein), leaving the other amino group (the
- epsilon amino group) available for polymer coupling. Other sites on protein
or peptide molecules to which polymers advantageously may be attached
include, among others, the alpha amino grdup at the amino-terminal residue of
the polypeptide; the sulfhydryl grdups 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, US. 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



all compounds within the taxane fam |y of terpenes. Thus, T&®@d\arch2007
(paclitaxel), 3'-substituted t-butoxycarbonyl-am ne derivatives.
(taxoteres) and the like, as well as other analogs that are readily
synt hesi ggfhoufizog7st andard organic techni ques or ar ePGI/EB1083M298P r om
commerci al sources such as Sigma (S82 Louis, M), are within the scope

of the present inventiqn. These conpounds and their derivatives have .
been found tRFOIE & peplide gud W garEuhcaboxy] grpuas of g Mwtanatedesidicts i ndi cate

that the agegy EindF beptdb(SAGRE, NSl er Al (#4975 -4 jes and
ot her cancers. [8%8%2] Agl%ﬁhexordi riarielty \éki ITFegmg'Hafgs?nlﬁsﬂwg)preci ate,

any bi oact i vie wiidkrpomener lyduaideaiedvatiesl iof thegpodimheisian berconpled.abf i s
sui table for_conj ti with_-nono. functignal pal rs.having reduced
ant i geni ci ty?O%ESubé@grn '%gtfl? ?tesrog&géggﬁteé%ﬁ %‘?ﬁ?m@“}%’%qﬁh" ctheoéltea | e
anti geni ci t ymorcpalyslkylend oxiitdemay aeftachdd¥dahbagidusiynwic bofehdilge W t h
certain aspects of the invention, these initial bioactive conponents are,
used to prodiRPareabiy g Afesdingy wkilldn tamart.grartiglagly upasoRsideration oAr e
covalently |jpn qol | Pk i, Ve o cule t
rs may be at *iha?ﬁ%a}farﬁd? %Mﬁgﬁegg%gﬁg%aﬁﬁgﬁ egﬁstcgd}\?\ﬁggﬁ@%bl ymers md
advant ageous[0p83nBefartecdupbime podphatuesa tagetbioactipe pompenenblegzubes, whi ch
resi dues each_ have .t wo I no,_gr.oups. .One o hese am n roups (the al pha
o o1 oup) PERED: o fRpeBt | HVBERAPE BoRKTHoMinprBROE, D ( ne
lysine is t&mtahinhds;! Ghéivise| teeaiatig of tHehextdt Afahpdificdipavef@et he other -
am no group (the epsilon. am no grou avai |l abl e for_ polyner coupling.
Ot her sites Bifchroreqmsnt e b epmpHeatsro et fegnatign GRpelmsHE s
agvant ageous oY oRentabt A6 BsiHporleBCiiddther ARAL AL birifil ey 8F BRa_ami no
g&;hp at the am _nog]?erm' nal ?gps? o?ue of etrhe pol ypept i de; tlrl\e sul f hydryl
- groups of cybioastive comwprRne maybet ddeaiegsond regendlespepwhefber e gratein, S. M,

U. S. Patent .ch ) i ] i nyl
~ sul fone, mal J[e}l?%e gg,ﬁg%g%g%se?%‘% %va&“o‘c} %?ﬁ-ﬁ!ﬁ%%ﬁcg%’%ﬁﬁ?ﬁg%@} dyl
di sul fide, anoogbinbivtenethdiispdindeomatamisanty nUhs pichabticseak bowrpdctedt he art,
can be coupl df'n t.%a gsuani d [ uggq o% argi ni.ne r.esi dues on the protein or
peptide ( Saniomnsitheg sougee.  Puidicapon of a gryen bigpgtive sqmponet a8 B ho| yer s
activated w béboRpHENEI Pyl alt-ledtmisstia@hedil B Rmalifp e teAdrbpuyly gr oup of
the C-termnal resjidue, the beta carboxyl groups of_asaep rtate_residues
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A § a
on the 29 MafigHed auisan,inchiding; byoent 7 Us2ing glysis, salt

exiraction (such as ammonium sulfate precipitation), chromatography (such as

=)

affinity’ chromatography, iom-exchange chromatography, size-exclusion
chromatography, high performance liquid chromatography (“HPLC” , fast
protein liquid chromatography (“FPLC™) and the like) or a combination
Q thereof. 1t is to be understood, however, that purification of a given bioactive
component is not essential for preparation of the polymer-bioactive
component conjugates of the present invention, since bioactive components
{especially proteins) in crude preparations can also be advantageously

conjugated with polymers according to the methods of the present invention.

Coupling of Polymers to Bioactive Components

[0084] The PAGs employed in the practice of the present invention, which, as
indiéated above, are preferably activated by reaction with a coupling group,
can be attached to any of several groups that niay 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



protein or peptide and the gamma carboxyl groups of the gl ut2&idareh 2007
residues on the protein or peptide (Sakane, T., et al. (1997) Pharm Res
14: 1085-1091), to which am no or hydrazide derivatives of the pol yner
can be c@uphegesoddd course, other suitable sites on tPEI/BS0I2H8% 1

pepti de nol ecule to which one or n#¥e polyal kyl ene oxi des may be
attached advant ageously wll, be readily apparent to on&@of aordi nary

skill in theeHpR Pepdesiog protsing 1U56Wf?¥5ﬁ4§11ﬁ afqtiyated PAGSHE S9FplRfry and
tertiary StryGhunegnBinaf b h@%aﬁwgmap%g%?tsi'ﬁe%ﬂﬁlwcﬁa eaae&fery@ne 100831

Bef ore coupling a polyner“to a ta I oactive conpon
protein), |tremdmﬁsbadfadi\ﬂa:h@agﬁvdﬂlgmumnﬁcfyytemheesumnponent to rem)ve

cont am nant the of the extent of dification of
-the intact S'%%gﬁlgn?m "'Iﬁ%ﬁp IP%%&VE&OB%POP ét?r’rrﬁ’tofe Bt BBI yner.
conj ugat es rm@fbaieﬁ&nfh[a%ﬁﬁﬁ@dﬁol?ﬁneﬁh%}ﬁ@ﬂ&p@ﬁ@ﬁg %aqh@ﬁehr@:rge@@a@@m nants.
Purification of the bi cacti ve conponent may be advantageous regardl ess

-of whet her tHeopihst higheSttRﬂ 3k vehdshy @@a!@ﬁtﬂﬁé@ﬂtﬁeﬁem@%@@s@r B]fh nat ur al
sources or ﬁﬁ&g ]Ea?\%{é in the

- preparations can g%ﬁ%éﬁ%@?ﬁ%%e@@ﬁ%@%%ﬁ I catlon of a given

bi oacti ve conpaiveiidn afdhe peteiacanedby sdidity daylbanyvemeﬂ{éendmakam Bod t hat

will be faml. t rdln | l.ed artisa i ncl udi ng but not

limted to eﬁ’té’th%g}%"é}?éﬂe"ﬂ %‘gasééi'afl\? 1 E@& n‘P‘?)?Ft’( g@ anmoni um

sul fate prechbidiatlOERill Wil RA81P ecapliye, (B4 ebe 36 a RE pAI oy p@wat ogr aphy,

i on- exchange chromat ogr aphy, size-exclusion chromataography, high

perforrrance ¢ougling t@hP@FF&l‘%g’ﬁ&plPﬁ/ desipgblecfpr  qegain pgﬂtfamem Bd _
ormat Ograpéﬁémgsnlf%%awe%@fi i e'okﬁlﬁ;% mwg%maﬁﬂag &r'&@ftﬁﬂf It is

t be understoo owever at pur BT on |oact| ve .
conponent i soth@tpr@:smem;ld mrtahmouplmmﬂmumam Gépending pmthprvﬁectbbf)uﬁt ive

conmponent conj entl si nce .bi oacti ve .conponents
(especial |y ﬁ@}h‘% c{gﬁubgk %3%%?1' A g%wea{?t&?fﬁ%ac WRigeous! y
conj ugat ed wht Iacmteﬂrmﬂﬁnﬁqwhétﬁemoﬁtﬁnéohe ofBdtitortd 19fthé potqin st

i nventi on. U_ tguFOf Pg?té/rrﬁgs tg i o ctive Conponents [00841 The PAGs
enpl oyed in ¥ F“a @ obfitag eufgtogg.@mo YRRy o the derechpie el acerding 4 cat ed
above, are p{oq{l@ﬁ@ﬁhﬂat@féh\b%qgﬂfgm eaction with a coupling group, can
be attached to any of several groups that nmay be present on the bioactive

conmponent rrb[O@B&]I ‘Bie ecaglion datvba:mythegPA(Epsmbrtharﬁlmtig@ mwp:@onetrm isar e not
i nvol ved in de bo thio rou henol i ¢ ,hydr ox roups. For
29 March 200 SR 361 BleiPhorha s oBhateon Sk Siiod

providing a pH in the range of from about 5 to about 11. Particularly preferred

for coupling a PAG to a protelnaceous bioactive component (eg., a -
polypeptide, peptide, protein, or fragments thereof) are pH values of from
Q about 7 to about 9, most preferably from about 7 to about 8. In other
embodiments, pH values of about 4.5 to about 6.5 are preferred. Examples of
buffer solutions that will provide pH values in these ranges at 25°C include,
but are not limited to:
| - 50 miL 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 HC,
diluted to 100 mL
50 mlL of 0.025 molar borate + 0.9 to 18.3 ml 0.1 molar
' NaOH, diluted to 100 mL



33 certain peptides or proteins, it is preferred that the 38Markt288 paGs
be coupled to the N-term nal al pha am no group and/or to the am no
groups of lysine residues and/or to the sul fhydryl groups of cysteine
resi duesyo 2d6?@%eds The crude or purified bioactive CORPBSHI03/039%) |
protein) can be incubated with actsvated polynmer in a buffer having a pH

in the range of oyt or the highest pH at ich _any_inactivation of

the protein causgzg“gyofﬁljoéd?ﬂi) F?‘IiiE'g‘EbI%b‘?@Vefs%@,m d8 o about pH 5 or.
the [owest pH at whi cfii afYar NAORE dMREkPTDAELt he protein caused by acidity
can be reversed (see Arakawa, T., et al. (1990) Bi opol yners

'29: 1065-1068) . . RAGVIS innlar lagetir acid and0ae Whal. 04 nordati nary skill will
readily recognize, t e..of I H for polymer coupling to proteins
can be desirable for kﬁ%@ﬁaﬁhﬁmﬁﬁ&lgpﬁﬁ‘ or linkage chem stries. However,
the use of a hi ghemIpbt 0.6 rigardNaHCAGEMUD $OMICERI Ll Tt her proteins

and certain coupling chem stries, depending on the effects of pH on the
sol ubi ity and stabi |3 dgptedpei®f@lei n and on the rate of inactivation

~of the acti - : . r . t he
protein itsg?{l ?%&Q}Sg?@{%ﬂé#}tﬁ%gﬁn&?@%ﬁ% %%%ebﬁf& %@lﬁc%/@glgg?iyrrer to the
t arget pr ot panicaendasuédeH wildbersatibygldeternanable ey thoso\skilled it theadr t . [ 0086]

The reactio en t.he .PAG and t he bi.oact.i 0 t is. normally

carr ed our RO IR ST hgicar G b ord it S BaTREMS s rlived ™ provt ding
a pH in theoheblte Qfllohvimhappadmbloyed: about 11. Particularly preferred
for coupling a PAG to a proteinaceous biogactive conponent (e.g., a

pol ypepti de, peptydwxygthypiarrzingpthamesyHene acid (dHdd ) are pH val ues of

from about 7 to3gRAUbmRel Mehatabhyd fndopgbout 7 to about S In
o@_ier enbodi rrentg, pHrpv%fI{uEZé&Bf eabout 4. 5tto a% ut 6.5 are preferred.

Exanpl es of  buf B4N-Meiphelimon2-hvdeaxypiopinesnbtiidecidH val ues in these ranges
at 25C i nclude, but @‘E@)ngﬁ’ limted to: 50 nlL of 0.1 nolar potassium

di hydr ogen phosphate %75 3 46.1 nL 0.1 nolarNaCH, diluted to 100 ni
50 nL of 0.025 nblparaziheMgiebiH22hyRirdxypRParte sulfofic dcidpl ar HC, diluted to
100 mL 50 nilL of O.OZ%E{S?hg;. borate + 0.9 to 18.3 nil 0.1 nolar NaOH,
~diluted to 100 nL 29 5D07 WD 2004/ 030617 PCT/ US2003/ 029989

[0088] The reaction between the PAG and the bioactive component will
normally be performed under conditions that will not give rise to inactivation
or denaturation, e.g., at temperatures at which the bioacﬁve component retaing
substantial bioactivity and subject to no more agitation than necessary to
assure adequate mixing of the reactants. The reaction between the PAG and
bioactive proteins will preferably be conducted at a temperature in the range of
C} 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] 1t will be readily understood by those skilled in the art that the amount
of PAG employed relative fo the amount of bioactive component will be
- (ependent upon the desired extent of polymer coupling to the bioactive
* component. For exampie, when it is desired to react 2 PAG with a particular

frgction of the solvent-accessible lysine residues (in cases where the bioactive



-retains

34 50 mL of 0.05 nolar sodium bicarbonate + 5.0 to 10.7 ni29 MarchgBfZy
NaCH, diluted to 100 nL 50 m, of 0.05 nolar acetic acid + 5.0 to 30 nL
0.1 nolar NaCH, diluted to 100 nL 50 nL of 0.05 nolar Tris HO + 10 to
50 nL O.woRwls@sesIFi s base, diluted to 100 nL The pr #€TES2M3PWent of
the quantity of acid or base to be3ised to provide a particul ar desired
pH will be readi ! determn Ieb t hose I [0087] I f,
in a given FPHEPHREL %WMQ@ Yf 2 OE?F(?P%C@P% Pnﬁ%éaiﬂ??ﬁﬁ B equired, -
one of the ek bpmbmgsumam BEcRBRIAWE e rédife@X T RRIY) WirRRs RN &t hane

sul fonic acid ("HEPES") _ 3-(N- Mo pholino)propane sul fonic acid ("MPS")

a1l 3-(N I\/bﬂﬁf@ﬂﬂeﬁb*}ﬁczﬁsm‘%}ﬂﬁr%%%t@lhlqagﬂvq;cm@emgmm
Tenct tan bethoe P RERRR AR PACORIE RE Shitheds, T Bl L PP The

i'oactive conpon normal |y be
per formed uhdeevetonlhire nolhs ekdrates wif PAGsale gied ethe ips@eftdnvonets hasat i on  or

denaturatio at tenperature ch the | oacti ve conponent
HE*FHW?‘F%M PALE4CEIoES O 8‘”?65?@59 10 samBe pisigredgi t at i on t han

necessary t?ﬂﬂ%ﬁﬁé SinRdRgURE P mb%a%ntm &éfa@ﬁ& ?Eﬁ -2 R EFCL i ON
bet ween the PAG and bioactive proteins will prefe be conducted at a

t enper at ur e fiatprs,trach anrpaction temp@ﬁﬁueﬁadmcmcbmetﬂabmﬁremts, b thepr ef er abl y,

the reactio 0 4C a 8C..or room

t enper at ur e%ﬂ%é (l’f Gfbﬂfgg?ntfzgg & S q}ah?é)c&%%uqtr} @S%Eaﬂ?eca?e%gé{‘mgﬁrsﬁbet ween t he
PAG and nonbpr@he@nmonhlmm; wehagetht periedig .analpsip taf dampar thybkieact | ve
organi ¢ chem cal.s, arrled out at higher _or |ower tenperatures

that are coﬁﬁ‘&?ﬁlﬁq é’gg%‘i‘%oar y gk g6} eleciorbersie it PRGN °BR dBcti ve

organi ¢ chemfidatddddnveSetts el Gple@ byl the thﬁmﬁﬂﬁr a[10088bleddlari | | be
@wdlly understood by those skilled in"the art that the anount of PAG

enpl oyed reWﬁgm}éomowellmrea@memrmteig\ﬁegimnqadﬁ@mvmq $XcB%  dependent
upon the desif n ol oachj V. conponent .
\}ﬁedre e%fv% &) gi‘e & ”%Em&&g% 5 cﬁ&ﬁaﬁt}h A Vo

For exanpl e, en it S|re tore a particular
fracti on of ttmwrmeysmmadmm abbwg lﬁmmﬂ.es oebbuddhopiswitidgmsallyher e t he

bi oactive be required to react the PAG with the binding groups of most bioactive
components (e.g., the lysine groups of polypeptide chains). Longer reaction
times may be required at lower temperatures. The skilled practitioner will
understand that the time for conjugation, as well as the amount and type of
PAG, must not be such as to inactivate the bioactive component being
employed, i.e., must not result in substantial loss of the biological activity of
the biocactive component. By “not resulting in substantial loss of biological
. activity of the bioactive component” it is meant that the PAG-conjugated
(““’) bioactive component demonsirates 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; ezc.) that is demonstrated in vifro 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 coramonly employed by those skilled in the art, such as, for
example, size-exclusion chromatography, ion-exchange chromatography,
ulirafiltration, dialysis, and the like. Solutions of the reaction product can, if
~ desired, be concentrated with a rotary evaporétor and the product can be

obtained in the dry state by Iyophilization.
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pol ypeptide), a nolar concentration of PAG at | east equal to that of the
| ysines to be coupled will be required. Cearly, if fewer than all of
t he sol wgBtn@RsRISi bl e reaction sites on the bioacti vETEPSNAIBS nol ecul e
- are to be derivatized, correspondixwgly less PAGw || be required. In
general, however, where nol ar excesses of PAGs are used, the present

i nvent ors hd0®21 Hlependinm agon Hléﬁ pAicElar ék@é@%eeﬁoﬁwl’ceﬁ%“ﬁddéﬂd &e 2 to 10
can be pref ehfa, \%]99199%5 Fﬁ&e&%ﬁ?ﬂﬂ@%r@ﬁﬁtﬁ%&?dﬁ&%&p{% gcY"td | depend -

upon a nunber o actors, such as reacfion te ature, ,
concentr at i dresusoful rdiagnpetivay oartbertpeaticaily; erbibiingdes comparedto die desir ed.
The course of the reac{.li on can be ,nonit conventi onal .means, such

d b ]
as the peri JBFECEHASAETES Brmaaneh deorpped polieemictty Ao EPBOETIHat ogr aphy -

or gel el ectihg@phied estSatinkNefe RACHERHE &MbERY, WRINmBRlAUnE AR ent 1y when
desired by the addition of a | ow nol ecul ar ~wei ght conpound having a

reactive grdaysel oebiglogicglagviie, to scavenge excess amine-reactive PAG or
by chronmat o in6. i act:i ol I r hon time of
about 15 m %ﬁgj @8 té%a%ﬁ%@@%&h%%% P??‘%g%e}ica >t/}?et Elé’ﬁ?fé‘éﬁf?"?‘éﬂf to react
t he PAG wi t hactittedi tneheigd grpeiygsthpitnarogiyediy opolyiness  dissmpsdendbsvd e. 9., - t he
| ysine groups aof pol ypeptide chains). Longer reactjion  tines y be
required at é%@’i‘lgr%énp)é’reatB?eé?orefhe&%mcg’ﬂnﬂ[yacta??‘f%r W“F‘Q?under st and
that the tinghf®@sxyp8kUEa! UdRdroaSPRGL R thhR RIS reRUEh BROT  PAG
must not be such as to inactivate the bioOactive conponent belpg?

ged ogi cal

enpl oyed, i .tat caphegbufifwed, depaniingion the ¢fd reavirempnts oEhe oncleindilp

activity of . hi | ?ﬁglt b - | 11 ' tanti al

| @ss of bi ol%églgccj:cﬂa‘ﬁ {eaigﬁﬁ?'t ;I(B g?’ B e %Iﬁ?é‘ctth?\?éeacégén%cé%%tgu& iﬂ?t%:égérreant t hat
t he PAG conj abguit edl anddboat.b wad pefipdrie alboud & doins ipiat-dsngthel sembiiitmbout 10%

ferably at .| east about 20% .35% 50% 75% .90% 92% 94% 95% 96%
079 9a%  oaiaroniig pEmBH nofipbidhdy o oRimAA e liptar

activity; rerep!as, NPOREG, toalhdrvinilianaitichsd i6 @pprosiniatelApHI 19| tttile €t C. ) that
is denmonstrated in vitro or in vivo by the same bioactive conponent that

has not beenteomiitnghttdl B tsrlegtivsly couplingo sartapy ractiyated Fdoto tthe

pol ymer - coupiedmiaPahl ¥Qido {prGem &ﬁeptﬁief@&ttﬁgrﬁge BE&RS: £0omonl y
enpl oyed by those skilled in the art, such as, for _exanple,
si ze- excl usilorbediro e ogtimphipaction gordidonsmgessedry bnmpintpin fisstability

ultrafiltrat (Bfﬁfé\e bigzgcﬁlvé( %rﬁpon%ﬂt(,jﬂitquacl:i&lfgfﬁcé%ﬁtej,‘c(.),r&?c w%hih*?fe lre‘?eef(éi'i on

product can,
ordinary skill in the art. The preferred temperature range is between about 4°C

and about 40°C. The reaction temperature must not exceed the temperature at
. which the nucleophile may denature or decompose. It is preferred that the
Q nucleophile be reacted with an excess of the activated branched polymer.
Following the reaction, the conjugate is recovered and purified, for example,
by diafiltration, column chromatography, combinations thereof, or the like.
[0094] The use of molecular modeling can facilitate a s&ategy for the
optimization of polymer coupling to a protein. For example, X-ray crystalio-
graphic data can be used to generate computerized images of the solvent-
accessible surfaces of proteins (Sayle, R.A., ef 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

. modnlated by selecting the appropriate activating group, the molar ratio of the



. monof uncti onal activa

desired, be concentrated with a rotary evaporator and the p?WEF&IPZQ:OéIn be
obt ai ned in the dry state by lyophilization. 29 March 2007 WO
2004/ 030617 PCT/ US2003/ 029989 36 100921 Dependi ng upon the ‘{)artl cul ar

bi oact i v se@pmeENt uséd and the extent to which it PCHUBWERW with the
PAG the resulting adduct is expectgd to be useful di agnostically or

t herapeutic &3 .59 ed cted bioactive
conponent . Bee B3l Bihdt g 85 BOTRAE o il e R SR EeBale
circul ati ng(dd.fiH, tampleramﬁf e@&eﬁtreﬁioﬁé)bfﬂehc)tants’\hbiaﬁoﬁf&fJﬁlbt&iafibﬁ)gI@ usef ul
| evel of biological activity. [0093] The bioactive conponent can be
react ed wi t FPTIRECIFRYASIRATE it Bl afvantegeoyniositagh tha prluaep i5adieny | ene

gl ycol ) pol yge M&é@?ﬂ%} BB fe e{cg@é gﬁiHI' an Ieﬂ?fé%gtooﬁunﬁﬁﬁfzg any

br anche ydr ox
di hydr oxyPE@ﬂe;am fn?@ctm o0 dinagiuiousor eaenplen ttmed:lrfam otfrﬁ‘btenm ¥e buffer ed

d di th t I 1h t ted
pobyner - TiPsies R BRPsTER dor Bhat e GAREIER 9. TR RS about 6.5

and about 8w5thafaﬁoﬁ>s" efepfiathbty BbRdver/thd ﬂr@cﬁodﬁ%léﬁo@br@lﬁ’jgsoﬁﬁyaoﬁﬁbum lity
and stability of nost polypeptides. The optimal pH for coupling an
activated Pegsnt eifyentoRpihdbEte mepsh srdvarbiRooansitle | baise Tesidugspobxi matel y pH

10 while  bhfnRtiTal, Mlaff! cRERRY F1/ (EPLE N GEEHAL RyBdh| val ed PAGS

to the N term nal a amno grou otern or Is in the
range of abuoalttivély faofradodis caiialyﬂ'mmteomkiesrﬁie use af thime-restidk polgnas necessary

to nmaintain the bi. t he. actl ve .cOo onen t he,reaction
ef ficiency, © aﬁyglf aI)IIeyI?Ir%I“r‘; Ienﬁ?me (Ifeﬁ r@%lol "h S he art. The
preferred t emmgﬂtfw Batb@NgHlicAidaaloaen sa 6o HIQunang 2opuihidlic. The

réaction terrper ature rrust ngt exceed the tenperature at which the
n&l eophi | e 1¢RIPOFEsLHIcRIR b Felerercsip 48 etupty) i s preferred that the C

I hi | th d I
Foi Low ng. ¢ RRSPLECEER Yo fgnR 6% dutbe i, IR I SRATEE, 7o) ™

exanpl e,  Dbyatdlyti¢ dbsiatconains eatinongroapy @G aghephiescribedabne) withs t her eof ,
or the |ike. 94 se of m) cul ar nodel i n ciljtate a
strat egy fo?”ht“II’ég VP‘ﬁ&E ﬁc%‘f"e > {HiRaY "I totsgl g%?ﬁ‘f’é@n For
exanpl e, X- k@yfréh eohatvith HE Avaed Polydiet ah Jaeh s38d tHe@noRneEathe

conmput eri zed i mages of the solvent- accessible surfaces of proteins

(Sayl e, RA. bowd tightly, buhomyprsibiy fiel3 sulistiatn @nglag pr coppetitive ighibitor tatr yct ur al
anal yses t ha{ 52 GeRRSEd 8 sﬂaﬂﬁlﬁ%nd@%e&h&s of the activated polymer to
| reactive restdues within or near the active site (see, e.g., Nahri, L.O., etal
(1991} J Protein Chem 10:385-389). Alternatively, such analogs or inhibitors
can be bound to a solid matrix to which the protein can be subsequently
| adsorbed. While bound to the resultant “affinity matrix,” the protein can be
O reacted with the activated polymer. This strategy can minimize the coupling
of the reactive polymer to sites where such couphng might inhibit catalysis.
- The selectively modified protein can be released from the affinity matrix
subsequently, by methods that are known to those skilled in the art (see
Wilchek, M., etal. (1984) Methods Enzymol 104:3-55). The resultant
conjugates can include protein molecules to which the polymer is
preferentially attached at sites where it does not interfere with the bioactivity
of the profein.

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

various extents can be separated from each other using size-exclusion and/or



resonance neasurenments can al so be useful in this regard. TR:Merckfon of
the accessible sites on the surface with which a particular activated
pol ymer can react, and the distribution of polynmer strands anong the
various ‘ﬁbtzﬁﬁmmg@fl be nodul ated by sel ecting.the apPCHAISRABB298Y i vati ng
group, the nolar ratio of the 29 Mamsch 2007 WD 2004/ 030617

PCTI US20031029989 37  polyner to the protein and the appr.oprjate
condi tions & ANES RO F aRRY: Ao eSC’(‘Be.dgl_?Y glbffmaf"el}@r ﬁttp r 95% _
concent rat i gpsy0f Féxea&hgﬂ@, ShréhHabiHy & al HpLRRL® 99)bradd"ERGGIRI N

ci rcunstances, it can bé advantageous to attach the polyner to residues

that are sufchjuginehitd Bupdied™ AW t:B% ARUIOYR Siibifn PArRRRERPHABdcR M ni m ze
any adverse effects on bioactivity. For exanple, the surface of :

Prot ei nase Miotee Picaiawapnl) peikitd thakepmidties of grotéihendlédufs i aie of
polyners that are activated wth varjious chem stries. However, the
previ ous di SES0EHSH o disferent gitentnas llasdReir pepFrttion fom Fraidupl Eespst
sol vent - accgsgi bl dosi ESEAHES 2 he REQIISINASS £ Bﬁ?:ﬁa
exclusively in ahr eqgl or%Jﬂﬂ.é)(;glI b?ﬁfeo(agnzyrre ‘%hcateEE |ﬁ£§ re daﬁt %elcy a?jﬁgr omt he
catal yti c siavmedmkgending (LS Patdnt Applmetioreot iXB3gdlympre. especial ly
desirable for this particular enzyne (see conmmonly owned, co- pending
U.S. Patent Application No. 10/183,607, filed June 28, 2002, which is
i ncor por at ed% &idhRy reference inits entirety). [0095] In certain
enbodi nents (e.g., 1n the case of enzynes in which the catalytic-domain
cont ai ns amjoes7yrIhe ifvehstie Provides abiizde somjugne ahPRGYlat thioactid ch t he
activated polyner can_react), it may. be desirable to shield the active
sigtxe from cSREREPIR Of deraced: FULCREIH TR B t%(?ﬁ‘?ﬂ}f’géé%,-@%e enzyne
can' be - -boungydnight | ¥ rdiskd rR¥EES1 Ak VinvdnBoR A4PPEAdS @RfoSEoR
conpetitive inhibitor that 1is sufficiently large to sterically hinder
the access CPMPRENGONE It BACPBICY reepjugdss. r §gBwosiionseatcdidéng o td n or near
the active gj . [ T I . 9 in Chem
10: 385- 389) . %é?ﬁlgt“?\%’éa?ﬁ“@%gﬁh%%;ﬁl°g%§r g‘tr"re?%rﬁ"bﬁg b&;s()’ ﬂ‘%gern?%‘g bound to a
sol i d mat ri Xiteptenhéerch of ke ghoot-desuribancdamesish s rantdnyionadiscartagd. Wi | e
bound to the resultant "affinity matrix," t.he protein ca%g)e eact ed
Wi th the actiRiERFol DirefomeRsions (Pay SGPPHss JRonPhimes, HUTREh! i ng  of
t he reacti vesopbiehtd, stch S dne %r WieE BufidiGhlts 0P bi MErddbgbttopididehist
catalysis. The selectively nodified protein can be released fromthe
af finity matPeer MorhAdeaent 0P OpRoRETHENS (45014 dn%A SHYTIE): PRose skil | ed
I'I'Ret ?gsalr t al{\cfr%ore%él?ﬁ@f& arldl the®fike| Tht 1RBbsillbid 88 $hiFEydRE ok 104 3-55) .

u _

invention may be.in any form, including solid (e.g., dry powder) or solution

{particularly in the form of a physiologically compatible buffered salt solution
\ comprising one or more of the conjugates of the mvention). |
)
C Pharmaceutical Compositions
[0098] Certain composifions of the invention are particularly formulated for
use as pharmaceutical compositions for use in prophylactic, 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 ox
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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conj ugates can include protein mol ecul es to which the pol ymdp Magh 2007
preferentially attached at sites where it does not interfere with the
bioactivity Il of the protein. [0096] Follow ng the coupling reaction,
conj ugatwe 26daAkoser e derivatized to various extents ®§H/USRL0YBYEat ed from
each ot her using size-exclusion and®or 29 March 2007 - WD 2004/ 030617
PCTI US2003/ 029989 38 i on-exchange chromat.ography,..as.descti bed by
Sher man, M R OWSf Jlammalggin Wﬁ@ﬁ&ﬁ%@?ﬁ’ﬁcwﬁﬁﬁgﬁﬁﬁﬁﬁ% FFa‘P%@ﬁE“&B‘Ey on a
Super dex"’ 75 yRitanchdbrsd OFces re @Mt Mo its adidper dex0 200 brand HR 10/ 30
col um (Amer sham Pharmaci a - Bi otech, Piscataway, NJ) permts the
separ ati on 6099 Ghei phivalaeaticals ddagiositives OEQhkatievkntion dinfaertent extents,
as well as their separatiqn fraomresidual free EG and from nost

G Eagg BOHBRPIRSTHARE, SEB-Fendi ng U. S.
Pat ent Appl izaty QBiliR, b OftrasstBi Ry, VU iRRBerth@aflyl The

Pat ent MU
I nvention provi'des stabilize fgonj ugat es of PEGyl at ed bi oacti Ve

- conponent s dépicklyr(exnkye powders, garineits,ydrgnsaet yestiebyaltfathipdubedsy, asf this 0

invention. In rel ated.aspects, .the.inventjon . also provides,conpositions
conpri si ng c?ﬂeorgrorr%sraés Rt ﬁ%ﬁ?ﬁ%ﬁ?%s?ﬂﬁ%og?ﬁl% %&‘&98‘?8?%’@‘ to this
aspect of t hefetsnienioden oMattiniG A6 It GACueY iniBNEndhs, Hhtram@stalart Wo, three,
four, five, ten, etc.) of the above-described conjugates_of the

i nvention. |ATEHIRFa), indiaciptemal, subaitaneons MshingdrartiyiE HEHIEoMS i se one or
nore addi ti gpgkionconmponents, such as one or nore buffer salts, one or
more chaotropi c agents, one or note detergents, one or nore proteins

(e.g., one qO100)PRargRcyuties) compeiions phaidedphy) e pRsdin dntditdod iflge. The

conposi tions of this aspect of the_ invention may be. ip any form '
iﬁg) udi ng sdaarf-‘&ﬁ(aé.vy??m&r%?nﬁ%@ﬁpbam%csvwlbﬁﬂcepﬁgﬁﬁf%ﬁ? %ﬂ%ﬂ% n the form

of a physi ol RGidaaduedusC MTRRInk DHiSHPHEAC bRPetdds FOIh{ILORS, a6 QFANN 4S1 NG one or
more of the conjugates of the invention). Pharmaceutical Conpositions

[ 00981 Cert aitmilepasisnd for sqensgiution éntp pipdlstinieefalie solpiionsios disparsigns or mul at ed
for use as; L C oS Lk [ :ti.C, :
di agnostic &?Qa]{rﬁgﬁggfg%t ia%;:xag%ﬁg i%{aﬁtgﬂg.afqgioélgsa?grf{p&gg@ﬁg%g%&ﬁ typically
conpri se onediluents,solvents br vé¢heciesangludrawast, ethandigpdlynie@uctoss gymdradne or nore

phatr raceut | GabencHSEPHARI G AL 5L, B G Bkl Sl ymMI I Re
and suitable mixtures thereof, vegetable oils (such as olive oil), and injectable
organic esters such as ethyl oleate. Proper fluidity can be maintained, for
example, by the use of coating materials such as lecithin, by the maintenance
of the required particle size in the case of dispersions, and by the use of
surfactants, _

C )] [0101] Such pharmaceutical coinpositions of the present invention may also
contain adjuvants such as preservatives, wetting agents, emulsifying agents
and dispersing agents. Prevention of the action of microorganisms may be
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 Iike. 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
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carrier or excipient," as used herein, refers to a non-toxi 02951\6”*6?007
semsolid or liquid filler, diluent, encapsulating material or
formul ation auxiliary of any type that is capable of being tol erated by

a reci pi g .88l 1 ncluding a human 29 March 2007 PEV/BEISXGABE17
PCT/ US2003/ 029989 39 or other manm#®, into which the pharnmaceuti cal

| i ti I S introd , i .t hout ad ef f ect. |.ti.ng f it
i on. [ OSSP TR BB P Ok of G BBGR: SOHESER THEHURRET on may  be

admi ni st er edarh@pRods@RAtRiARithViodr S5bis inadgheova0eey Blidadriheirst @t i on, such
as orally, rectally, parenterally, intrasystemcally, vaginally,
i nt raper i t onegPIPon of the frig thep cteagndﬁyap%m@%so,f dispolitiem tvehichy oL, or

t ransdennal I . a
i nhal ati on. %%?%?%%ggﬁérﬁﬂ ?12@"&%@_' %{slge%iu aﬁ(ef?lg’l %&A};eélp%?%rp‘?on ﬁ%aes of
adm ni st r at | paedtérally | atalinigteredntdrgy dorauds acodmplidhsd ubyardissolvinigr aper i t oneal ,

Intraci stemal, s bcgﬁt]a@'eﬁous anfi i ntlra- articular injection and infusion.
[0100] Phar nﬂ@@ﬂﬁf‘tﬁ © CHEHLE Ut B Hr ovi ded by the present invention for

parenteral i (168} InRBERN ASUIPIISS REARHES Wit iGRlihy ARSSRbARhSEt eril e
agueous or _nonaqueous soluti ons, di sper si ons, suspensions or enmul si ons,

as wel | as sebicks efpthrddreg fipr bip blet pelymersi such sisepplyleciidi-ect able
sol utions or_di SLO | & i ' | e aqueous
and nonaqueob L RaRRl, Beeldihl Rl &6 ch® 0iue 5 OURLP BBl ld 88 ° STLT
elt hanol , pol ysilus of sheqiariaslag kycier polymepenaylyyednthe ghty of drugoeleydeataiiy | ene
glycol), and,the like), r boxymet hyl cel | ul.ose nd suitable m xtures

t hereof, vegbf aB?némﬁ?ﬂi-s (ng'si‘ﬁ’ﬁ"ri’I s Q| ohet o qoﬁ?grmfei rfOSERED| 31?1"?Fgani C
esters such Bmcéthpiible0 p8BI{@hoBHARE and | pitHahdydeiass) be &ontiajenaste f or

eXanpl e, by the use of "coating naterials such as’lecithin,” by the
mai nt enance fw@mulagens aguplse drprared Oy eenifapping nthe g dise ipgsomies 61 si ons,

and by the UE?chémulﬁHﬁJtﬁ&ta?@éoﬁ?pakgl%%lh[bgﬁﬁlﬁs armaceutical conpositions
t y al'so  contal n adj

of the present 1nvention nay a uvants such as
preservat i ve {104 Thd infpcableforsqulaionk saf o sigilizgd rfosexample, iy Siteationng agent s.

Prevention of, th ction of. m organi.sns_nmay be .ensured by.the :
i ncl usi on of EW%%%O% °§H?“F%§EP§&{I%F’ Ggﬁa %ﬁ?ﬁ%ﬁ%ﬁaﬁ?e%%a@?%f blil theexarrpl e,
par aben, benzyh ¢l segitodolidablnpsbiotisanslcan pbdlsedivedsar diépersditstefisd t he

like. It may also be desirapble to include osnotic agents such as sugars,
gerﬁﬁglqipl?&abbr%q%@aoﬁﬁ%?pt ion of the injectable

phar maceut i c§d105] Solid dosage forms for oral administration include capsules, tablets,

pills, powders and granules. In such solid dosage forms, the active

compounds are mixed with at least one pharmaceutically accepiable excipient
or camier such as sodium citrate or dicalcium phosphate and/or a) fillers or
Q extenders such as starches, lactose, sucrose, glucose, mannitol, and silicic acid,
b) binders such as, for example, carboxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose, and gum acacia, c)humectants such as
~glycerol, d) disintegrating agents such as agar-agar, calcium carbonate, potato
or tapioca starch, alginic acid, certain silicates, and sodium carbonate,
¢) solition 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 lawryl sulfate, and mixtures
thereof In the case' of capsules, tablets and pills, the dosage form may also

comprise buffering agents.



‘the nat ur e “etinghandyetpen qoaimgs veekl knogm 18 dhe phermasyficsl g

~ carbonat e, “eibUigng 3eses apd SrlsEeTs ush & @hydrpleehiol, dsozrqnyh alophol,

form may be brought about by the inclusion of agents that daép dgarch2007
absorption, such as al um num nonostearate, hydrogels and gelatin. [0102]
In sonme cases, in order to prolong the effect of the drugs, it is

desi r ablygo 260305062V t he absorption from subcutaneous @CTIUS2403462P9%1 ar
injection. This 29 March 2007 WO 20041030617 PCT/ US2003/ 029989 40 may

be acconpli .} he use of l.i qui d suspensjon of crystalline or

anor phous ni‘{@g] g&&/ﬁ@?“ﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁ type mﬁf’)ag‘ﬁuh%ﬁgpl%%éﬁw The rate
of  absorpt e &d hh@fded GehieRaslaRe Mg WABH ckdiicktaas 18fosdi @ARI Ut i on,
which, in turn, may depend upon its %hy5| cal form Alternatively,

del ayed abs@vgsr) asrvadlas jighpaeleswas vedighy PHriand hediked drug formi s

gscomit shefyiy e BBt ASRSAY helig i, 80 Bl o

Inje _ croercapsul at ed
mat ri ces of chmhbe picpgred withi coatigk add bhals pathyaednteris We bh@sopodylbtaet | de-
pol ygl ycol i de. . Dependi ng upon the rati,o of drug to carrifér_ pol ymer and
HBE 7%t e of drug

rel ease canthbe neONEHRKhBA cortR BYaGEiRE 20tdRehndba0SRE 3dal! SicRQl YITer s

include bioconpatiBle poly(orthoest'ers)~and pol y(anhydrides). Depot
i nj ect abl e lcofmposiidrathatdhey raleaseahs actjve dpgredient(sy ommt ar ppgfenagtiallyeindr ug i n

| i posonmes or. _mcroe i ons, t.hat..are co tihle wth b tissues. '
(05047 The iRt or BlertratRaRe™ Fbo dBRaly i ger S haiehi e by
filtration Bxhmpléghofenitiratiagicampeiifbm thgt tid besed inchidei ptanghy ati ng _
sterilizing agents in the formof sterile solid conpositions, that can be

di ssol ved orUiditagey s¥d i Wexsheri TR \REYT SROUALT ©lerd§o%e B Ectabl e

_’Tﬁﬂi um pri ofmitRehtSBsutdtOil Gedn, SQ! ﬂpﬂr@ﬁﬁﬁg%ﬁoBﬂs of Yhorfr ¥ 4RdfHESt rati on
i ude capsules, tablets, 'pills, powders and granules. In such solid
dosage f or nepentipredapxeipieats. conpounds are mixed with at | east one

phar maoeut | Gl ey 1AGAEREARL X ShPLSN b A BAGT bfoad BEllnSeugy ™ C1 L1t e

or dicalciu phat e arfd/ or a ers or extenders suc st ar ches,
| act ose, sucropebleginuiaess, saetims,subpeasionss sYriged and alikiek. Inla@l@itibmd:er S such
poi yvi nyl pyr PR G EHDob Gl TR SRS CPYORe TS uch as
glycerol, d)coglinfiniit agidain thg A€ MES as; UBH eRsmlgawaief af ot solwefilscar bonat e,
potato or tapigca starch, alginic acid, certain silicates, and sodium
accel erat or 48fi @3R! EBP aci#) benzyl alcohol, benzyl benzoate, propylene

glycol, 1,3-butylene glycol, dimethyl formamide, oils (in pé.rficular,

cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
_ tetrahydrofurfuryl alcohol, PEGs and fatty acid esters of sorbitan, and
Q : mixtures thereofl

[0109] In addition to imert diluents, the oral compositions can also include

adjuvants ‘such as wetling agents, emulsifying and suspending agents,

sweetening, flavoring and perfuming agents. |

[0110] Suspensions, in addition to the active compounds, may contain

suspending agenis as, for example, ethoxylated isostearyl alcohols,

polyoxyethylene sorbitol and sofbitan' esters, microcrystalline cellulose,

aluminum metahydroxide, bentonite, agar-agar, and tragacanth, and mixinres

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



as quaternary amoni um conpounds, g) wetting agents such as,2911“16’f°h§9<03rrpl e,
cetyl al cohol and glycerol nonostearate, h) adsorbents such as kaolin and
bentonite clay, and i) lubricants such as talc, calciumstearate,

magnesi yiy «sliBat € solid poly(ethyl ene glycols), sE®ETEHRBHINH sul fate,
and m xtures thereof. In the case4of capsules, tablets and pills, the

dosage form conprise huffering agents. 29 March 2007 WO
2004/ 0306171’%3@%3‘?@%"9%3%“‘} 816’8%‘1’%?‘?‘&6@0 rflﬂ%o%‘? RSHEE 2 sinilar
type may al powte mposiies, dk hitlvedhgredints 30 Hnelyadiside@tetnf idalyad gel atin

capsul es using such excipients as |lactose (m |k sugar) as well as high
nol ecul ar wBpHHR afmiturg jataarger-giged phompaceutisaly aegepRbledusbeamieh s of

tabl ets, dfg@ﬁgﬁgaﬁﬁah@ﬁa- | k5. a0, y'o%mo%a_ﬁ&o&{e%ed wi th

coatings an such as teri’c or chrdno ulating coatings and
ot her coat i digsuewe! [Sukiatdevindrincanies irdudresnears iscdl af lactosd atd sgrawet . They

may optional]y. ntajn I fyi.n ents.and n sQ be.of such a
conposi ti pnﬁ%‘éaf%_%f’ ﬁgt‘?aﬁtggg’g@’e% lﬁ% og'glgq %“qq??d?‘fggq %%tvf g)gr%efr&t, haygy

pref er ent i algh Yifedtie patielolsdiein ARRIngfof DG tOPS h@bMERSL | nal tract,
optionally, in a delayed manner. Exanples of enbeddi ng conpositions that

can be used [§H2] Adfermgbysjyndhe pharmateutienl cempegiionmpe be pERRriZed ffe conpounds
can al so be ] ' syl . | §: LAl i one or
nor e of theca%%@é-%ﬁ%?%l éé‘%@fa%ﬁ‘é‘ffn’géﬂﬁ%&%@?Q‘Egggu‘%’@{’%%%%mg% ornms for
oral admi ni $tqpefiedopropeiidnt desdinar amt dndeed atht yiotah comygioaitoe maylisd ons,

sol utions, su si ons, ups..and eljixirg. In addjtipon to the active
conmpounds, lpﬁ% r%!? éilﬁ“gﬁ d@é@%%‘ﬁ@%@e%ﬁ? 1% d?sislgirvf: tg?rF’&eWt &Y comonl y
used in. the sahstanfbiCékt@s., The preaied Qompedi®in ﬁa% alsh@bn&Rl ¥ Sittaze-

s@hbi l'i zing agents and enul sifiers such as ethyl alcohol, isopropyl
al Cohol , -~ efRiVe #erbofhe surfercrpptive egemheay b adiduidioe splél nomyigms |

benzoat e, PluaitaRive Ghoke A mly B BUothicRGal Yatloc HAPLLYL, fOGIRI de.

oils (in particular, tons , groundnut, corn, olive, castor,
and sesane oidfepble gt yisshosolid antwinicenyfdecadotive agapk indhe &l of aPE@8mand fatty
acid esters f_ sorbitan, and mxtures thereof. [01091 In addition to
inert diluents, the oral conpositions can also include adjuvants such as
wetting agenforl3] enfikther i @f aopicad ndpidixttatich Rge Meseye. Inwiad eodeigf fl avoring
and perfum gﬂmﬁ%&?’t&%ﬁﬁ, the conjugates or compositions of the invention are delivered

in a pharmaceutically acceptable ophthalmic Vehicie; such that the active

compounds are mamtained in contact with the ocular surface for a sufficient

time period to allow the compounds to penetrate the conjunctiva or the comeal

and internal regions of the eye, as for example the anterior chamber, posterior

C" chamber, vitreous body, aqueous humor, vitreous humor, comea, iris/ciliary,
lens, choroid/retina and sclera. The pharmaceutically acceptable ophthalmic
vehicle may, for example, be an ointment, vegetable oil or an encapsulating
material. |

[0114] Compositions for rectal or vaginal admihistration are preferably

suppositories that can be prepared by mixing the conjugates or compositions

of the invention with suitable non-imritating excipients or carriers such as

cocoa bufter, PEG or a suppository wax, which are solid at room temperature

but liquid at body temperature and therefore melt in the rectum or vaginal

cavity and release the drugs. ‘
[0115] The pharmaceutical compositions uéed in the present therapentic

methods may also be administered in the form of liposontes. As is known in



[0110] Suspensions, in addition to the active conpounds, na$d Merhad/
suspendi ng agents as, for exanple, ethoxylated isostearyl alcohols,

pol yoxyet hyl ene sorbitol and sorbitan esters, mcrocrystalline cellul ose,
al um nunygebaRyeipxi de, bentonite, agar-agar, and tr ZREACERIA3/02998

m xtures thereof. [01111 Topical a&m nistration i ncI udes adm' ni st rat I on

to the skin_or m.l{:osa I ncl udi pg surfaces of th ng and
Conposi ti on&i€i8h HPoPTRSY are grpmail¥ degyeds from; Pﬁﬂsﬂléﬂ’t? ProLect | nhal ati on,

may De prepafigGn@s. RigdsdméSardPirmla %9%110-"8?1%99‘1519@1&@ﬁ?&%ﬂhh’ﬁaooy 029989

42 powder which may "be pressurized or non-pressurized
non- pr essur ¢zedls ﬁﬁmc dxsmrsfsll ti) ofrs aqubmlsamedmau ngklsdmen{t@w,n finely
divided form ma wi t-h

d
- phar ITHCEU'[IB%XS}% %aé%gtsa%fﬁp nqx%lgt% ]J@Pble @W‘ﬂ ge{%ﬂﬂnés havi ng a

size, for eﬁ?dﬁl@in@s coi bePuske JIQOadmﬂbhOﬂare(h@r@r inBre df mb&fugaﬁsldlabl e inert
carriers include sugars such as |actose and sucrose. Desirably, at |east

- 95% by wei gPrmRssitions of dhe jiyeatorpfthe peeseritphprnIceulicadicemponEans tan
effective Pp@f&bgﬁg fg[hxg%ahnalgch%o 96n0or0 Bﬂe Et‘abﬁJQ%rg‘ g&%&%ﬁt%'é [01121

Al ternative rmaceuti cal conposi | on nmay ressuri Zed and
contain a caxqmiaﬂsemhdghs ,‘lﬁcsuameqxefmrw hgém aer tha ;ibnq:hehplésjmy:hﬁlepr opel'l ant .

The i quefi r |l edth .ot S|t|on may be
preferably gﬁcgﬁgqtﬁg o @%&b’@g}] ﬁ%tgé‘ﬁ %‘P gjﬁe& QFﬁer ein to
any substanpmahae@meaﬂlbwﬂh@h@ﬁe@s@mgeﬂa@g@@sIémanrsaPaaahtsmo contain a
surface- active agent. The surface-active agent may be a liquid or solid

non ionic S3PPEED: abippsunesiini cosmprisa Phawhalinds et 4 eoTTesadriPace- act i ve

ent It i I [¥=Tel WY f agtJ.ve agent in
) form of§ Gpng%sﬁm saf‘hppﬁbggh@% @hllrmg?@%for iegﬁgtlgfiﬁ(gaﬁwe A

adm ni st r at pdvantagedus Ptdp@rt@yﬁncludmg hiodongedibfetines adlﬂlrhlostl naculaim;l t he

conj ugat es co Lon o el ivere

phar maceut i ggmamrﬁgagcg:% ta61e %%&ﬁnﬁ}(@ ’é%ﬁ% 1\2( rceha“t‘rﬁaigmﬁsieiy’act ive

conpounds akie IEliredyREGe bfithe petdm dhventid niah deamibbtitttes dof APEG @r a

sufficient tIrIE i o allowt C ounds t enet rate e :

conj unctiva ‘ETF““% %ﬂ‘éé\ﬁww IH'P’ ?@EF@QP’E}N’S fmf’ll‘fg{‘%?@“;]&s for

exanpl e t he xRl BYArERFHIR' of RS tpedskar mv@ﬂiﬁﬁbﬁfay e GhReHsedgsly, aqueous

hunmor, vitreous hurmr cornea, iris/ciliary, C, lens, choroi d/ retina and

sclera. Theagiifatefaad®BCGsc i e syeibesiniof eP%ﬁlmahgmeeml that is fo be
incorporated into PEG-liposomes.

Dose-regimens y _
[0116] The conjugates or compositions of the invention can be administered
N in vitro, ex vaa.or in vivo to cells to enhance the cellular response to the active
CJ) compound(s). One of ordinary skill will appreciate that effective amounts of 2 -
| given active compound, conjugate or composition can be determined
eﬁnph‘ically and may be employed in pure form or, where such forms exist, in
phaxﬁaaceuticaﬂy acceptable formulation or prodrug form. The compounds,
conjugates or compositions of the invention may be administered to an- animal.
or human paﬁenf 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 compositioﬁs 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



vehicle may, for exanple, be an ointnent, vegetable oil or &§March2007
encapsul ating material. [01141 Conpositions for rectal or 'vagi nal

adm nistration are preferably suppositories that can be prepared by
m xi ng t & KeNiegat es or conpositions of the inventi BATRSIN3R2¥abl e
non-irritating excipients or carried$ such as cocoa butter, PEG or a

suppository e solid at omte but. |i uid at body -
t enper at ur e %aﬁttv\ﬁ@rdgp‘é‘ﬁé VRS, & VAT ‘?fefo ?tgr@tlﬂﬁ]r:‘)‘ﬁf‘g @‘ﬁgﬂ"ﬁ’aﬁm Q:e and

rel ease the s bgBiark€spbide 1306 agiiavelpee Mdn6a) anamrReslity (T ép%@iﬂcl n the
present therapeutic nmethods nmay al so be adm nistered in the form of

| i posomes. ASTPSURHBWwAon e\ cempegibon(s\mnplord Beees.adyaisk003/ 029989
43 the art, 0 a ' or ot her
i pid subst ancesé3 %%%o%o%eagﬁ%% k%&rﬁﬁlg?(%\ﬁﬁ%%ﬁwo@pa '?fl? ! t)ﬁieq | ar
hydrated |i qﬂhe dmemfyd:mmilﬁranhmtroﬁeef aﬂmmsnamh land eate itpexztisn pBium  Any

non-t oxi c, siolo y accept abl ¢ and net apol za |l e lipid capable of .
formng |i p%é%‘?n%’mé’ Fl“ ; (e dlurglign ot BigetmshG Fe‘lSSﬁh Bhe

“conj ugat es Oéomwﬁ%feﬁ%rtdomeﬁtfm WA ﬂl@‘éﬁéﬁﬁ@'&omb&ﬁld@s') e&ﬁﬁl{ aRipgraraceut i cal

corrp05|t|ons in liposomal formcan also contain oné or nore stabilizers,
preser vat i vegpmposifion(s);and dike etbrs th@t friekvesll Hroavngip dbase o€ drdinagsy ddllar e t he

DnaEynt hot | B ke R RY ALt xRl Ol R34 0k Ui Bt 0

e.g., Zali pskhithe &t to sitrt doses ofa @veﬁ&bﬁpbuﬂﬂg conjﬁgaﬁeQ& didppsitibh poenes t hat

conpri se phosphol i pi at gre conj ugat PEG _ nps; _commonl y

phosphatldyl ?Bﬁ&ﬁ(ﬂ]g‘ﬁ?lﬁ E‘}ﬂ“ 4 E&d%ﬁé‘ﬁ‘?é\%‘@‘@ﬁ@‘ UGy operti es,
udi ng prekenaed ol %ﬁh@ﬂc&a&@%@'c@@%ﬁ'ﬁ:ﬁﬂ'tﬁé | REredkfrBRMRRI S

( §her D., U S. Patent 6, 132, 763) re advant ageously, the-

hydroxyPEGs et"ﬁ% present invention may be substituted for nmPEG in
form ng such 93 tieht! donal l'y
activated hyﬁﬁ%ﬂ)?& §¥ tﬁﬁ%ﬁ%@oﬁ‘%’% eﬁ?ﬂosa wﬁ hsge suglg#?%t ed for
acti vat ed nPECEidem pwéefslymnﬁbsmmemttati@ﬁcefda @vdngacywe rcompodnelt in thet 0 be
|ncorporate G| 011 The conjugates or
conposi ti ongblo é’taﬁéiEte“v Q&ﬁgﬁmgﬂlﬂu%; cﬁ@ﬁ%n?%“f@? m?tﬁe #’t?’%: Slg vi vo or
ih vivo to cetchsiony ienkadtangs e fetised-pliase €HPDAOSE Tis] Rtiant dve

Tegimens may be adjusted to achieve relatively constant blood levels, as

A measured by HPLC, according to methods that are routine and familiar to

those of ordinary skill in the medical, pharmaceutical and/or pharmacological
arts. '

Diagnestic and Therapeutic Uses

[0118} A diagnostic use of a conjugate of the inﬁenﬁon might be for locating
an antigenic meoiety, e.g., a cancer, within the body of an animal, especially a
human, by administration of a polymer-conjugated antibody of the invention,
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.
10119]) The PAG-bioactive compound conjugates (preferably administered as
_compositions comprising such conjugafesy of the present invention are
expected to have much longer circufating half lives and reduced antigenicity
and immunogenicity i vivo. These properties alleviate or amelioraie the rapid

clearance from the circulation that is observed when many therapeutic .



conpound(s). One of ordinary skill w Il appreciate that ef f eeMarh 28Nount s
of a given active conpound, conjugate or conposition can be determ ned
enpirically and may be enployed in pure formor, where such forns exist,
in phavnmemwbicssl | y acceptabl e fornul ati on or prodnPgTUSHEI 2P
conpounds, conjugates or conpositi®¥ns of the invention may be

adm ni stered

to.a ni_ma r. human patient in ed ereof ,as veterinary
or phar macett i Car Hscgﬁﬁbc a{liygﬂgac%iv% c%‘! APPSR t%agegr%};se Pe
phar maceut i eahponents € Healdhfigeiks bPihe PiSentihventibd) arbirodeted sioe@d t hat, when
adm nistered to_a human patient, the total daily, . weekly or nonthly

usage of t hangghsemesalya pheiasmypgalpfor theeanstticsamposes. (i@l on will be
deci ded by ' | 1 hi C for SALAHesmedi cal

- judgnment. T e%oﬁg%g%gﬁggﬁ?%e@&g%%%vg%gogﬁl%v%@%egrmgny pgerst i cular 29
March 2007 ciiCe20i# 103664724 REMIAISEHOR HO 2 PaBiduldd biopaive entnpwindl ordepend upon
a variety of factors.includi the type and degree of. the cellular

" response t o “YEPUCH? 3"\?&6‘@?%@8@%%3@%&8%@“5%@%@91 tﬁlef"?%e pecific
conpound(s) Im&ahé YERbRES Jof Yon&RARANhdd MBS that FRMANRE thd BRasBey body

wei ght or surface area, general health, gender, diet and activity |evel

of the pati &ndor incrrasq fheerats ohghiranes phtheobicagtiyatcemppunt fom Ser ati on, and
rate of exc ' of ' c el ration. of the

treat nment; %ﬁ%@ﬂj r L%%gggeg&l&%a!&go%%g@ %ﬁz%sfo’ Qﬁitﬁ%i %é%tt%a @V\cll)rt h the
speci fi ¢ cotipoapadificprpcation) agdtheésthatomusecdnaosefdcrpdhe paieat. | | ke factors

that are wel to tho of _ordi na skill in the.pharmaceutical and
nedi cal artéblzégﬁy]’_é‘ﬁ?arfﬁl ,gtﬁ?r ia?e\‘/’\fel_ {;&gt’r?ivPPtfor‘i‘e tE?i?_q“J_‘PgBtgst art to
_séf.rt doses compsilfiné66F ERNMEAUMLN GRY) BiJate BY dR@ARESI & GRraBbutiche
i‘avention at levels |ower than_those required to achi eve the desired

t her apeut i ¢ MEHHac fOTa@RmPde dh AHLEPHYL. Wealegsy PIRECHIHE sy Fateikitol] t he
desired effegtuis gachi 7 ' | d i
esired e gﬁ&méﬁ diREEUE DN ahiidat, gggag&g{ gg:g%ﬁiﬁl E@é\ & $QuPgnarranged in

a patient-specific nmanner to prov ¢ term ned concentration of a
gi ven act i veraliisppesdriel of suffening fohmsndh a disorlet. emraucteappigachesc thniggeles accept ed
and routine j.n .t 4 aQ. .. Slze; . .exc Lon, LQn-.e an
rever sed- phgggl elt{}%ﬁ@d? ’tofﬁel}% orp%irf3 ‘l%eé%‘fm gléeggpx?%%Piﬁ%ﬁglsﬁgd%r’gggggfoust ed to
achi eve r el atdeveliyduceastmiztiobbdtid disovdek,andas to deesmsy edninymizs BleC,

according to. et hods th are routine .and famliar,t ose.of ordinar
Skill int hélﬁﬁ’%?‘% ,°%pﬁ?r£\?fn&teé%?ﬁ}l‘&°d|fe€m%r "’%’ﬁ%ﬁﬂnﬁ%f’l’&ﬁ@ ACvg ¢ o Y

component conjugates and cornpositions of the present invention may be used

=

for protection, suppression or treatment of physical disorders, such as
infections or diseases. The term “protection” from a physical disorder, as used
herein, encompasses “prevention,” “suppression” and “treatment.”

“Prevention” involves the administration of a conjugate or composition of the

C

R

invention prior to the induction of the disease or physical disorder, while
“suppression” involves the administration of the conjugate or composition
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 é physical disorder, however, involves
admjnistfaﬁon 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 events may be unknown or latent, and neither the patient nor the physician



D agnostic and Therépeutic Uses [01181 A di agnostic use of &9%6#fhifdfe of
the invention mght be for locating an antigenic noiety, e.g., a cancer,
wi thin the body of an animal, especially a human, -by admnistration of a
pol yrer - qndegadoeds anti body of the invention, |1 in RETERPHEIMINj ugat e
I's |label ed on either the protein or4fol yner conponent to enable
detection, e.g., by optical, radionetrjc, fluorescent or _resgnant

det ecti on’ asily be AT BBl FoTFoR o o ST aeO TR Sho

conj ugat es (Rrigtahdbh Yo ASHHIRI t8ine FREYpIRSaxi£© AP ARtiAd T QERNLERIMME such

conj ugates) of the present inventioh are expected to have nmuch |onger
circul ati ng ¢ruomppisvheth Graventiog cayl “guprressined s defingdderaimubbyternci ty in
vivo. These p ) I ' r . [ Ld. cl ance from .
he ci rcur at Baerr el i S P-dal Be SHRE e bRERSnii® 2007 Vo
2004/ 030617 BekfdiSA08n0R9888dd progintgaunds (particul arly bioactive
conpounds su s those that are used as . A conponents in the conjugates of.
the present qu&iwﬁegﬁ%s %@W?é%é@&cq%t@ ‘Qﬁent@ﬁiWQOWB%%q%rl y a human
or other manpRls siftQNmANALAREYEIfCIRY IPRRRYe thSMo0t-dedchiBed BRlapaRLeS and
conpositions of the invention also reduces or elimnates concerns about
repeat ed adniedlst@ug sucmsthod of thetincnlion mby oeropiiseefor enpupleid or  conponent,
whi ch may ot herw oveke an_i.nmune onse in .the.patient. . |nmune
responses of conc@?npc{eﬂ%’%ﬁl&eaq H%gglqu{‘é{ereaﬁ U P PR %g'é??@i ty

and/ or increase the p#feingffroed epfradigrRsaf totahdykitOaEbideg saanpound fromt he

circulation (t her&‘tjy ecreasing the effectjveness of the diagnostic or
t her apeutic procetré ring 4@ theaqipal & gHectiygraiosat ¢fong OF BoB Pl he

pﬁ;} ent. [0120] HengR cdoihi@d BEcoRPReEdnsObs (HRCink EURAL AO0HescHhitiA _

conj ugates and o COﬂ’gOS]tIOﬂ_S of the invention may be used in_diagnostic
or therapeutic met héeksin, paiceladimnene of map XJdd shnigsates eba bingctiye
preventing a vari etyc&{lpongﬁyzq'ogatnéi_i orgders L#ﬂge]ﬁﬂmf BT jcularly a
manmal such as a human,” predi sposed to or 5 ering fronmsuch a

di sorder. | n such appompidnes suchhenipgates), sfchtthat thé edamjstiation of &el ay or
prevent the devel opnent of dt he di sor.der, and/or tlo cure or i&duce a
remssion of the di sSPURFRASPF GPRPTRGNT PEXELS. ofelEnd{iogndsei B de
effects of other thedepfipment bEIbrERNG. ofHRdGes rtRGsBAGD tRasHysMe

conponent conj ugates and conpositions of the present invention may be
usgg PNl ug dlasorderin & animal, P y

[0122] As used herein, an animal that is “predisposed to™ a physical disorder
is defined as an animal that does not exhibit a plurality of overt physical
symptoms of the disorder but that is genetically, physiologically or otherwise
at risk for developing the disorder. In the present methods, the identification
~ of an animal (such as a mammal, including a human) that is predisposed to, at
risk for, or suffering from a given physical disorder may be accomplished
according fo standard art-lnown methods that will be familiar to the ordinarily
skilled clinician, including, for example, radiological assays, biochemical
assays {e.g., assays of the relative levels of particulér peptides, proteins,
‘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 (eg.
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  *



for protection, suppression or treatnment of physical di sord%?%’[fmgagw as

I nfections or diseases. The term"protection"” froma physical disorder,
as used herein, enconpasses "prevention," "suppression” and "treatnent."
" Pr eventw®niososweol ves the administration of a conj ugBEEUSHOEHRMsi ti on of
the invention prior to the inducti4dn of the disease or physical

di sor der, - whidh na SUBRTESTRONGy bhY Sl Y8R LR nRGLD B LALIPRa0fe! N

conj ugate or conposition pri oF "ot He crhita dppear 4Rc 878t he

di sease; henggressivelyeanditt ipeoattivehyg tredtsiipppresat, suppras, delphyrséugathedi sor der
typically are quﬂgirt ken in an aninmal that is predisposed to or

suscept i bl ePRB! SGfSorder, but that is not yet suffering therefrom
"Treat nent" | ' éygy\% l dinlk QOPanist rati on of
- the ther ape&?‘?gﬁgg}%}/ﬁggit%erd%?%%gn%%? ionyegf {thggﬁ;éﬁie&egepagear élﬂ’éhé% of the

di sease. |t conjhifatdse camplesitsms eud niethtods ofHbsraresam doveation ivdudg anyedi ci ne, it

I's not alwa 0ssi bl.e to di.stinqui sh between "preventing"” and

- " suppr essi néﬁy Caza\f%rldgrﬁlford‘%‘% 8183?0#%%&???%?08%85,&‘%08@“6%??9?&’3’8 i nducti ve
event or ewvssatis tHBdteRiom Wi Ofr ettt Sahdiisveddrhieindbebupatel ent nor

t he physician 29 March 2007 WO 2004/ 030617 PCT/ US2003/ 029989 46 may be
awar e of th&°4 Henied i-e2 SREAY fntanceie(eis. dreast CrRCSTSo AETIE ARSI, Ther ef or e,
it is como . PR G rSoar Stk AC treatnment,”
to encorrpagg otq%ﬁgéﬁ%}?\ﬁﬁt?]ﬁa&%%h%%suppcralé?seg;ér%gi"k%g%d%aieyf‘]{lﬂr}l% aﬁ’er ein. The
term " prot doigicengets, nsedlogivalbencnrs akincancdd hedceandstello dancefs, bdre pr esent

i nventi on, the’re]éore | s Aeant, to inclhude "prophyl.axis. ' %Péalr) Met hods
accordi ng t S 2%8“& EREOTIS iCS%C%P OpF iCEE TR &6 nor e st eps
th j[ al | ow chees ikid 'huegaa;lm; amlli eHe theindhay, esHesei) laafhoiﬂheramert i c( )

g s. One such nethod of the inyentjon nay conprise, for exanple: (a

i denti fyi ng n&’ﬁpoé‘i‘ﬁs}%é‘?fef%“éﬁ@rejﬁgﬂ 99-& ??&Fﬁ“i’gfé{‘siaﬁ%shﬁ% dlﬁ?i‘ﬁ%}’m].suf fering
fromor predissnes afcth@n@nBiinas &l HRI/AMIR bara@ie dlsBlseR QB McSHIRY; Ng to the
animal an effective anount” of one or nore of the conpounds or

conposi t i ongewrticidirerders &g QPficaBbras anletaphip dtesplsclopesis, mugPHa y one or
nore PAG conj S L 0agt.Lye ne r or -

phar maceut i clag#g%%ﬁbog%‘fuﬁlgﬁg %cstg?rs\éfi sP:E)ng sucﬂ'&%a(g)%j u%g%gs)?oq%ﬂc g that the
adm ni st r at immuodddfihencycdispderradd therlike), apasinf neatrspapize hemophilideidays or

glh;lgingZﬁS t %ﬁlﬁl‘ q)?sloedl gigg%grts; %];ﬁmf?)rgicglu Qreorders terg.j,u%l%ﬁiprlee TeTerosie and the

Alzheimer’s  disease); enzymatic disorders {e.g., gout, uremia,
hypercholesterolemia, and the like); disorders of uncertain etiology (eg.,
cardiovascular disease, hypertension, and the like); and other disorders of

- medical importance that will be readily familiar to the ordinarily skilled
C\} - artisan. The compositions and methods of the present invention may also be
used in the prevention of disease progression, such as in chemoprevention of
the progression of a premalignant lesion to a malignant lesion. .
[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 thé invention that may be administered to an animal in need
thereof by a variety of routes of administration, including orally, rectally,
parenteraﬂy (including intravenously, intramuscularly, iniraperitoneaily,
intracisternally, subcutaneously and intra-articular injection and by infusion),
intrasystemically, vaginally, infraperitoneally, topically (as by powders,
ointments, drops or transdenmal patch), buccally, as an oral or nasal spray or

by inhalation. By the invention, an effective amount of the conjugates or



disorder in the animal. [01221 As used herein, an animal thaf Mageh2007

"predi sposed to" a physical disorder is defined as an aninmal that does
not exhibit a plurality of overt physical synptons of the dis but
that is wermbdmediry, physiol ogically or otherw se atPW@?@O?“bﬂF%agvel opi ng
the disorder. In the present net hodé8 the identification of an aninmal

(such as a npmRLsiohd ChEl .’A&mﬂu&% 09 vi a%xbi%aFUr%QH;ﬁ;B%eééﬂé Qr t@t  risk

for, or sufferi‘ng f’roma gi ven p ysi cal di'sorder be acconpli shed
accordi ng t oarsmalsdarfidriag t fdan oo prodishestd  tohat pmbdlalbdmbahrltharebyo t he

ordinarily skill.ed clinician, includi or..exanpl e, radiol ggical
assays, bi o EHPLLE: geé%éiw(ggo%ng 0555%@5 tI}? d’ESr?EiaeF &t ﬁi‘ G Wnﬁlev‘ggs of
particul ar peplheesm, “ff éfFe@h*Fbsamoﬁt 6€4 RS or @éu?porsmbﬂ)”%eﬁﬁf’f@laﬁ obt ai ned .
froman animal), surgical nethods, genet’l c_screeni ng, famcgythhl story,

physi cal pal @muné rschp Alba dh@gpmagato rearrieis seu | Tbglhidbgl@@s%@v(t}é

m croscopi c v lL.uation of or_bo d es srrears

i munol ogi ca? %cé:zg gygom%?nen§ Le@? .%O&J‘l@?’e e%i’ P{f?’%ﬁﬁlgé de(f ity

serum plas nﬁagrﬁﬁﬁl@bﬂrmng ﬂﬁburfﬂglihdph)@fdah&soﬁai in\tiee, ars@AleD vaﬁch thbe i ke)
[esonan us|ng

, , d fl
nchear oIS I NGB RbeE: SUPBistreh OBt o PESBRAHES iSR) ) - otc.
nce an 29 Na;ps:&m@%t HORROSIROI HECHHHFR00 Y 03398814t ol fas

been identifi'éd by one or nore such nethods,” the ani @é
aggr essi vel ymafmtm@rcalpbeé@tpmm@wmlﬂlaaalb’da@qu;nwﬂeﬁmda@upﬁh syeldel ay or

cure the physi | sorde i cal disarders n be
prevent ed, d@od’ﬁ%{soetgose Offor lﬁelﬁ%rg(fﬁﬁ%lhtﬁ? ﬁﬁma eﬁﬁg‘ﬁaa esmedml a%% i’tt ons and
mOds of t ag., PeaseMiHI avd)) i {19995 Miset myualpijrsmzmkzsdi ﬂiérdp)ﬁ,s for

provonti on,  TGGHHGPSMBRATA R, A HRegeaot G- icteh i, 2B are not

limted to, &o¥@hdiLhid SilnkaAnC ehé Pﬁz@mqmozogfcaﬁ%s@a;fqekﬁzpemc@r kg cancers,
ovari an cancers, prostate cancers, testicular cancers, | eukem as,

| ynphonas, F@H@}Lé\é@@@%}ﬁun%efeéﬁl@@ﬂ @abllmﬁmfoﬁkwscﬁé’ﬁkgéﬁg Mhead and
neck cancers, J?OB@S (%?Wd%@“ﬁ% ers gjrp]eyz %3@,%@5}@ mgancers

pancreatic cancers cancers and “of
car ci nonas, Eéammalggy @déﬁwmua@d%hmﬁsiounﬁh):kmﬁﬁcamcams Bw@as es (e.g

bact 7\l 3 EBGE 2. 6\0880 2580t e BT IRARRR, P2t 1

(e.g., cystiand LhgesNorwakyOTy @hith aefetdne¢sadndsei@enss ﬁl,tedﬁlﬁfbiﬂ ak
incorporated entirely herein by reference.

H[OIZS] It will be understood that, when administered to a buman patient, the

{otal daily, weekly or monthly dosage of the conjugates and compositions of

Q the present invention will be decided by the aftending physician within the

scope of sound medical judgment. For example, satisfactory results are

obtained by administration of certain of the conjugates or compositions of the

invention at appropriate dosages depending on the specific biocactive

compound used, which dosages will be readily familiar to the ordinarily

gkilled artisan or which may be readily determined empirically using only

routine gxpeﬁmentation. 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, infranasal, efc.) can also be readily determined empirically, using



dystrophy, Gaucher's di sease, Ponpe's di sease, severe conbi 78dMarch 2007

I mmunodefi ci ency di sorder and the |ike), anem a, neutropenia, henophilia
and other bl ood disorders; neurol ogical disorders (e.g., nultigle
scl er osi sycmdspadbzhei mer' s di sease); enzymatic di sor dBeHUBMIHIZ oyt |
urem a, hypercholesterolem a, and #he |like); disorders of uncertain

etiology (e.g, di.ovascul.ar di e, hypertensiqn,.and.the |Iike); and
ot her di sord‘gﬁrlxé r%lﬁgfenéexg?é% ?“l{%‘“r?ﬁbr"f;’ﬁ@:bi ﬁegél? aﬁg ar%%c%?et N dym?’ﬁ%i liar to

t he ordi nar i dkyllesllartidae diePdnding dnshaideiitig of eEdcactivOsmpanehtet hods of the
present invention may. also be used in the prevention of disease
progressi on, Géaéﬂ“a%&/dftwn%éﬁ’ﬁiﬁ?@?énﬁ%ﬁoré‘llga&tsh@dp?%(@%ﬁfo Ca

prenal i gnant iplgi.QindythPuddBhd Qfitcal P k@R o ddbhédit HfechiigtiaRgYk! ¢ met hods

%ﬁ&i
-of the invention thus use one or nore <tTonjugates of the invéntion, or

one or nore %f atdel, phmieragRUtarcakanigo s exiross afreteheri fovebindon t hat may
be adm ni stered to, an anj

mal. in ne d th% e%f. bﬁ\{ a variety (%f rout es of
adm ni st rat i SROPPRES UG SECTTET 698 PR I@e, 10860ve CUPROTENC (e i ng
i ntravenousl yonjigate! AMUHEE chiing tOtthidpEpdct oNRlihvention Hafashipiiedal |y,
subcut aneously and intra-articular injection and by infusion),
i nt rasyst eni EAIeKgDIg epningting thejcally isue.i rgimned rganisd BB aeyor(Baehy
powders, Oi Qt.% , t Lansderr : : , an oral or
; {é.of%f Bireftion, %ﬁﬁy bchlt tggn%teg%&ﬁbnﬂﬁ*%?@ds&on@%r

nasal spray or y inhal ation. ention, an effective anount of
t he conj ugat meretiagh@stiveordhergeofic agattsIpeRdrdty 6ivaleRET TiSAGO 80280089 48

Lo ani mai o SUTREPREORPD o bF Sriwhel culfeefhe Gibelt it B8 s Ger . -
t hereby pr ettenédlinGissude logpah g, ordinigi O} Bgy edechdridl i(ag., thierdestor-der in the

caniaral . As usgig?egere' n, "an effective anmoun{ of _ a, conjugate (or

conposi ti on) ™® r‘é“‘fp‘éﬁ}taﬂ& BiReRHRSSs (R eegyiastsy RS ate! i es lout

the bi ol ogi caklivafhd id HiaBhostif@r RERREkL eRORPABSRY, AisubherLani-ugat e,
t hereby preventing, delaying, diagnosing, treating or curing the

physi cal di setggeismj nThendiagnesticapr therappiitichrgericused dn pergttaaco WithHais| nvent i on
has been adm fi.st | I: ' | hat
effective anotn so?glfeq?%egﬁ §%ﬁfaﬁgé’$ élg?str)l%{)t%ﬁn%{i)?%l%ansgglgfégt%ﬁ{eﬁﬁ%ﬁeéention can
be determ ne&omrmiluciaitahdigl,,an cagor @mpgubd) agiremttaadantboipn s enejhe, known t o

t hose of ordinary skill J1n the pharmaceutical al ical. arts; see,
e. 0., Beers, “MIGPONE 4 trbpinken st g8t a 1ok

=

d.nme
TRy 2B e &
Therapy, 17thbedidtdt€nan Masgike apehiCa. detbadviaprobd or Haydoarbingtion. , et al .,

eds. (2001) thereof, which also may be detectably labeled as described herein. A
therapentic agent used in ﬂ]lS aspect of the present invention may have a
therapeuntic effect on the target cell (or fissue, organ or organism), the effect

C} being selected from, but not imited to, correcting a defective gene or protein,

a drug action, a toxic effect, a growth-stimulating effect, a growth-inhibiting
effect, a metabolic effect, a catabolic affect, an anabolic effect, an antiviral
effect, an antifungal effect, an anfibacterial effect, a hormonal effect, a
‘neurchumoral effect, a cell differentiation stimulatory effect, a cell
differentiation inhibitory effect, a nevromodulatory effect, an anti-neoplastic
effect, an anti-tumor effect, an insulin stimulating or inhibiting effect, a boﬁe
MATOW étimulating effect, a pluripotent stem cell stimulating effect, an
immune system stimulating effect, and any other known therapeutic effect that
may be provided by a therapeutic agent delivered to a cell (or tissue, organ or

organism) via a delivery system according to this aspect of the present

ivention.
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edition, McGawH Il Professional Publishing, El nmsford, NY; Speight,
T.M, et al., eds. (1997) Avery's Drug Treatnment: Principles and

Pract i cgoobo@sieir cal  Phar macol ogy and Ther apeut i cs,PWVﬁzE‘H(OP?98?1,

Bl ackwel | Science, Inc., Boston; #atzung, B.G (2000) Basic and i nical

Phar macol o t | tad | et.on_ _and e rwal k., CT. which ‘
ref erences ﬁ%%ﬁre ggdgﬁtn(eagalcﬁ%gage‘f%eﬁ%ﬁ > aﬁ%ic%.%%ﬁawe%’rgﬁt?rel y herein
by ref er endgoachi®d 2afiugate v ddmpeeition GE st mresknt Maéntioaheny ddtlected ered to a

human patient, the totfl ~daily, weekly or nonthly dosage of the

conj ugat es EM® B8 #508Pt Igied & Knpwe e dwaneomnovadt prh cipasitioEs deci ded by
the attendij ShihigEcs Mk RY; _-y Q%Qfﬁt 0 dmedi hiddgment . For.
exanpl e, saltﬁlglg@g%t ory1 rlgé\%‘%{bg&é%g&%ﬁztca ngﬁﬁﬁéggggﬁ %i %gdtbigon of certain
of the conjaugaites therapsutip egéntd. ohen-difnitie examplentfi such agendpipcioge i at e

dosages ‘dependi ng on, t he eci fi.c. hj oactive conpou ed,. whi ch dosages
Wt obe ety is Y pF EBEF heedandhn BRYS OHRER SPERCERE 8F whi ch may
be readily getefgin)aohempinl aalcliiin UpirBgeal c¥phalogpdiinde eRXPakbddeNt at i on.
According to this aspect of the invention, the conjugates or

conposi t i on@ridestermddsaand #nalaes ithereefn sechors, daxpmethgsonagwiish aeitiggde g, . twi ce

per day of @BlcitfEnRty BSfed B flaorBARL ABMBAR HA5E LADMESher  vari ous
nmodes of admnistration (e.g.; parentéral, subcutdneous, I hframuscul ar,

i ntr a- ocul aadredergic arcasmdr, Wodking camntal(sg., bphanemyichgantiat)er o betal '
enpirically,,using 29 March 2007 . WD 2004/ 030617 PCT/ 1J52003/ 029989 49
only routi n%ﬁ%?ﬁ%ﬁgfeﬁ%‘ﬁ?raatg?’@fﬁfz@@r’ 1meter81écﬁi, @%&?@n%epar ent to the

m narily josk$]l Tiedoajupiteddnd ddeRpomdb AR inbetiofl ety alys efusédr bi oact i ve

onent. [0126] In ﬁ(;1‘%'ditional applications, the copjugates and -
conposi t i one§aeheis of ¢i¥res ashlomgntios thrsapgulorespanse 1 exlelnsuehr get a

di agnosti ¢ QEmbieRRBHubMANIRE invERioh ief! dompisS SitFor i ABe@EbIET gani sm
t hat expresses a receptor for, binds, |ncoerorat es or otherw se can take

up, the bi olabels (sck enfhosedescobed tleewhormbagal eln speeifio guchameodi.ng to this
aspect of 1 fig.d RYERHOTHIRY SOTRLLS Bt tel e TRLPye GO0 BohLiag the cel I,
ti ssue, organ or organi sm wt ne or nore conj ga?es 0 e invention,
whi ch conj ugdlsetissads]i drganadrl yroonings | expressine aecepiory dordioaghicestvise or

t her apeutic ent s referably covalently. linked to the P r PEG
conponent 0 élptt&%}gl?dﬁqv c?néaaw\{pkﬁte °P%‘Eg?:t85njelﬁé’§? gxwl?g\%%ﬁgup by the
cel |, tissugmetiodaihe Q€ll, AsPRNbSE BY 0:RBYisKES Btitdctdd Wigh Gne ofdore@gept or -

the detectably labsled conjugates of the invention under conditions that favor

the uptake of the conjugate by the cell, tissue or organism (e.g., by binding of
the conjugate to a cell-surface receptor or by pinocytosis or diffusion of the
conjugate info the cell), and fhen detecting the comjugate bound to or
incorporated into the cell using detection means specific to the label used (e.g.,
fluorescence detection for fluorescenily labeled conjugates; magnetic
resonance imaging for magnetically labeled conjugates; radioimaging for
radiolabeled conjugates; efe.). QOther uses of such detectably labeled
conjugates may include, for example, imaging a cell, tissue, orgam or
organism, or the mternal structure of an animal (including a human), by
administéring an effective amount of a labeled form of one er more of the
conjugates of the invention and measuring detectable radiation associated with
the cell, tissue, organ or organism (br amimal). 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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ct of t 1,;&,@
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can furt her acoyaonse the I?P@Ri@l’t by ethe oritwrala peomst, sdvlsosett ingacieg & he present
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conpounds and conpositions inc ster |ds cytotoxic
agents, vas (Mdhodsacchldngg fo g adpedti oﬁshe mmehtioh meay ¢dm@mpeu¢ pcmagent s.

Non-1initin | es suc ude i hiotics and other dr ugs
Used i t he SePEdPhael oAt nd it ool uBieh e e Ty Bl iy L)
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corti coster0| ds and anal ggs.thereof, such as dexanet hasone, which

mtigate t Hee eqpiugaiedre.; e hiqpotive cowtpopsnt aaeion stithrsconjugaeh b © dr ugs,

such as an g %@gtoxaﬁfreﬂﬂ@ Mb4etiv s CBRbenP | RACH NGIASRRe (it Tloes not
phenoxybenzam ne), a beta

- substantially activate the receptor. Such methods will be useful in a variety of

A=)

diagnostic, and therapeutic applications, as the ordinarily skilled artisan will
readily appreciate. '

Kits

[0130] The invention also provides kits comprising the conjugates and/or
éompositions of the invention. Such kits typically comprise a carrier, such as
a box, carton, tube or the like, having in close confinement therein one or
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 presént mvention. 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 cairying out one or more particular
épplications} of the conjugates and compositions of the present invention, such

as one or more components useful for the diagnosis, treatment or prevention of -



adrenergi c receptor agonist (e.g., isoproterenol), and dopaf? Nerch2fdhg]
The conjugates and conpositions of the invention may al so be used for

t he di agnosis of disease and to nonitor therapeutic response. In certain
such newbadmsdsee conj ugates of the invention may cAGIUSIWIGHEHDr nore
detectable I|abels (such as those d®scribed el sewhere herein). In
specific such nethods, these detectably |abeled conjugates of the

i nvention nﬂypmcﬂl@‘edlss@ed@t ethSICFdeﬂlB@dert (%u@@e or gaors asMitionglani sms

expressi ng er. he bi oactive
conponent o? ? eﬁ@%‘?ﬁm sor ﬁohlrll’c??]lwo Skg%?r mglgdu cé ?‘Fgflﬁ’o%?e the cell,
tissue, organmorie Qirgas oseRciferty ahd tedike)VohdoOnere @idifivn cofjugdtde

detect ably | abel ed, conj ugates of the _ invention under condi t| ons t hat

favor the Gb?%&%"s@ﬁmﬁﬁ@: BRI énqo‘}‘eﬂlh"e cell, tissue or organism (e.g. .
by bi ndi ng u to a cell- .ace cepior ,or p| nocyt osi s
or diffusi oﬁ‘;lgiﬂ ﬂh"éﬁl ¢o ?ﬁé’a%’af"'m TFS & ﬁfhP %ﬁldmﬁh‘:éﬁdﬂ@?t ing the .
conj ugat e bewgpdother Guitabld)GASAAEALAE dndt @datplnﬂmﬁﬁltb thel meptibds eadd on neans
specific to the | abel used (e.g ‘fluorescence detectiogn for

f I uor escent EyPlcaBenseteseds @5’35‘1’%%133’ REgHEe vathopldspaiing éfoi“hﬁ’ﬁ SRYPEf or

magnet i cal | yrl t dadk ehdyagd n

conj ugat es; %t@)ﬂl‘%g%ﬁg?k&ggs&g%o suc Cﬂget ectgb?j;‘;élnggwgﬁg conj ugat es may
i ncl ude, fomr@marrqnlvgltlonrﬂagtﬂwgl dhe ehing willsbe enoreciparly omdensiogdhiysm  or t he

internal structure mal ncl,u adm ni stering an

effective a u’ﬁf‘cetroq% EQB@IH@ ?‘8&?? hl%haégbl}d'%ﬁgge%?ﬂtﬁﬁoépu@é’ﬁ? ugat es of

the i nvent i ofilhssiativadmby indGroedt datiiel ¢o belitnhing onthasseatiet.ed with the
\! ti ssue, organ or organism (or aninmal). Mthods of detecting various
es of labels and their uses in diagnostic and therapeutic inmaging are

mell known to the ordinarily skilled artisan, and are descri bed

el sewhere herein. 29 March 2007 mm@sosoeﬂ PCT/ US2003/ 029989 51

[0129] In another aspect, the conjugates and conpositions of the

invention BYxbfe pseﬁréﬁ,mmTés@mgggghﬁbgd&m concentration or

activity of a specifi Moﬂoﬁ‘?zﬂﬂﬁ?ﬁ' he bi oactive conponent of the
conjugate on the surface o FI that expresses such a receptor. By

"nodul ati ng [0_13% ltigbey beanyrepprted greveneslyr @@bp@bbrts ican jbs pawnizadhit t he
conj ugat e, acétﬁggm%:ﬁm%lﬁﬁétf %wﬁ' dolfi é‘ﬁﬂvﬂﬁﬁ%ﬁﬁ%aé nhi bi t s

t he phyS|oIog|caI e1rntrac ar signaling cascade)
medi at ed t hrcouglhd thah immosggenic. ca\rﬂﬂrl;eommt(ﬁmﬁttaang dtaLt(é%ﬂ()tInﬂ by any

parti cul ar rEchati st £ 010l ANA"oRfba B  RSub bR Qo ibhetklds ©F the.
with the polyether backbone of PEG has been developed by injecting mice

with an mPEG conjugate of B-glucuronidase and selecting hybridoma clones
: Q that produce antibodies to PEG (Cheng, T-L., et al. (1999), supra.; Cheng, T
L., et al. (2000) supra; Tsai, N.-M,, et al. (2001), supra.; Roffler, S., et al,
published U.S. Patent Application No. 2001/0028881 Al and U.S. Patent Nos.
6,596,849 and 6,617,118, the disclosures of all of which are incorporated
herein by reference in their entireties). Another monoclonal antibody that
reacts with the polyether backbone of PEG has been disclosed recently by
Roberts, M.J., et al., in U.S. Patent Application No. 2003/001704 Al.
[0133] In oxder 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



conj ugates of the present invention, such conjugates can ard%gerh2¥7t he
physi ol ogi cal activity of a cellular. receptor by binding to the receptor
via the bioactive conponent of the conjugate, thereby bl ocking the
bi ndi ngwad 200fre3067at ural agoni st (e.g., the unconjugab€HUERBHEPIN e
conponent) and preventing activatsbn of the receptor by the natural
agoni st, while not inducing a suhstantial activation_ of the
physi ol ogi C%{W%PF \ﬁO_PE?“B’Fg th%Eq'ec_ B‘rm‘F‘fP?@Fﬁ. carpanRito VARG 6 ng to this
aspect of t{@LDAVYHEPNWARY cERIP' sAfhlR8d Oby MBh&irwiie PBorpbRiiog X anpl e
contacting the cell (which may be done in vitro or in. vivo) wth one or
more of the(otgvillgathdg, ®fsuliskbary rof d¥ekiap Therppeitics ddadCeallesn€A3uch that the
conjugate (j.g&.. 1 bi tive co nent portion of..the.conjugate) binds
ro B eceptrsapes A BRG e ES T BRbmBREH BluReutt TSI L does
not subst afifehatd thaBeintal@ddeht AenimeeeRiade: oSitehdy&ttheds-kNalthPEE@ useful in
a variety of diagnostic, and therapeutic applications, as the ordinarily

- skill ed a_rtP%eéPF_l\}%ﬁ’lsPlubﬂE‘_ﬁdﬁhPfoafﬁ@r acphysiological 1 @prpYX3H]Y TR i nvention
al so_provi degdll bPpEAMRTEEGGe! SKBLNNIRLENAN IRl ankRAPQSREEONS Of the

I nvention. Such kits typically conprise a carrier, such as a box,

carton, tubwapnpottdufidiéridy shEpresadghd mushallyehigho hinmergenicity wénacaseone or

nore contai per suc vi al t uhes tt) es e |like,
wherein a %?E?erﬁlaﬁ@gﬁ@w@ﬁ%p@c %O@W?Qgggﬁtzt Fi%dlg‘%lﬁ]’g ates and/ or
conposi ti ong: 4f (2000F spFras eRd disolotittd on.whille. akd bfcogRensPassRdbpy this
aspect of the present _invention may further conprise one or nore
addi ti onal ESHRTeRt gle{re‘?@.f‘?ue_s}- eddéh PECaRIPAEO REBERIHEY WeCRISSAY f or

" Vi NG OUbRREnQinidR&e RBbild if Whdthd’s 3RV ahd SR SaHits (s BIENFHYat s and
orposi tions of the present invention, such as one or nore conponents
useful for theeprapaagfivnseisantisera spntginingopolprlenad enilbmlicst agamsivimiaske,2007 WO
2004/ 0306171’5@‘3{&3%00%%“%%?%0%-- a particul ar disease or physical
di sorder (e.g., one or re additional therapeutic conmpounds or
conposi t i on§li3dhBachr raboit evadi iafpoied twith fleabRGiwsicasn@epayationmoomecar ri ers or
exci pients, and t like one ar._nore additional.conjuygates. or
conposi ti ongmﬂglﬁieﬁge'f%ﬁe TRt _ _ettﬁgesf flagte aggl%fﬁne% %&FIWC%% readi |y
appar ent t oioReopipledy Btaiady &ljivaht. | BldddewhesauAed applosimdidiptiwat her

suitabl e nodifications and adaptations to the nethods, and
weelks after each of the last three njections. Serum wag prepared from each of

the nine blood samples and small volumes of serum were fested for antibodies
against PEG by an enzyme-linked-immunosorbent-assay (“ELISA”™), using
96-well plates that were coated with mPEG conjugates of a protein that is
stracturally unrelated to uricase.

Q [0135] Each test bleeding yielded antiserum that reacted with PEG in ELISA
analyses. The three rabbits each responded to immunization with PEG with
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

i the rabbit sera. Solutions of PEGs of various sizes and structures and the
PEG-uricase solution that was used to immunize the rabbits were spotied onto
a polyvinylidene difluoride blotting membrane (Juvitrogen, 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 antiserqm to PEG-uricase that was prepared as described above. Then a

dilution of anti-rabbit IgG antibodies produbed in goats and coupled fo *



applications described herein my be nmade w thout departing Pr\areh Q7
scope of the invention or any enbodi nent thereof. Having now descri bed

the present invention in detail, the same will be nore clearly
under st osgh fgser7er ence to the fol I owi ng exanpl es, V\HCE’HSEP%MP??& uded
herewi th for purposes of illustratfbn only and are not intended to be

limting of t VP € Pr on and
Testing of A thfi %ﬂ@%ﬁ%&eﬁbﬁﬁé@eﬁ‘br@i C%tﬁloﬁfga%gh "8hor t ed
previously tﬁ}ﬁ)‘hed a@ﬁlsbéorﬁ@i@r HEbbAIUANZEHe bRosphathdcOattivitE @i ty biofuni zi ng
the animals with co@cLu gates in_which PEG was coupled to an imrunogenic

carrier prot®phdgtest P@Fg appopbinagion Hf Xrogeyd-¢iiero- MHM\W@%VC Appl
| | 70:1
pmgg her bag[i%%%ég% has@;%41 ?1%3& Ogl 0 e?q@ algg ektﬁal gﬂegn%*agéeﬂ?ew th an

nPEG conj ugafdaiaf MSgIa&ﬂr(dBS@a&mlamdciﬁeﬁd ¢8d: l’r‘ﬁg}lmgtthe dhmsh)smiemmés t hat
produce anti bodjes t.o PEG n et .at. (1999 eng T
L., et al. ?8513)“%&%0&:’0:3)‘%&? gbeI‘i?lafe“‘é"f’eé’F‘ th?“z@@ ty}su@f‘ BRof i er,
S., et al., squBbitpheds é&ﬁclt?aﬁ@%bbﬁp%ﬂ PBGI fRbhes AA0HLD028883 Al and
U S. Patent Nos. 6,59 and 6,617, 118; the disclosures of all of
whi ch are i nedwipos andiie PBGPotdy conifgatedhalavarmtestodi r entireties). Anot her
nonocl onal antibody that reacts with the pol yet her backbone of PEG has
been di sclosed recently by Roberts, M7., et al., in US. Patent
Application No. 2003/001704 A, 1i [0133] In order to develop sensitive
met hods for ExenpletlectDomomsiraBb® df theERele pf dheMethonj (Ganpsip thel ycl onal
ant i bodi es agai nst PEGuwigenichiyebaRRG as descri bed bel ow. Since nearly

|+ PEG f th ibed, | h
Bde Synt nos R RpPiretBEk RE R Lo bt She PR I8 MY he Foi

of the met hoxytibogies prephied tah RlekdHitod o Eaahpeilt wexefdné?aetewq;redmﬂﬁuﬁﬂy
2004/ 030617 PCT/ US2003/.029989. 53 con%hugat cont ai ni ng nMPEG The
£

p- ni t r opheny PEHF (i Fethogdy parhefaye it FHRoReRiaet HSsTE8F Sy nt hesi zed
by Shear wat eg; p@épi’été 8 resﬁifyﬂsﬁ\a dohﬁ)euﬁ&e)EL@Asm B kivh 96-wligkt ar

Ther apeutics (San CA) . ur et hane- | i nked nPEG conjugate of a
r econbi nant Ell‘%lﬁoﬁli?d Wﬁh@ﬂ\m%EGﬁpﬁpaﬂié@flﬁmﬁeﬁloﬁhﬂmsrﬁéﬂcwﬂéWm ni mum

nunber of stiandaqqb ofithss AReldfRligR plate with 2% goat serum, solutions of
increasing concentration of 4.8-kDa mPEG (Polymer Laboratories, catalog #
6570-5010), 10-kDa mPEG (Union Carbide, catalog # MPEG-10,000) or '
© 10-kDa t-butoxyPEG (Polymer Laboratories, catalog # 29999997) were added
and incubated with a 1:1,000 dilution of rabbit antiserum formed against the
mPEG-uricase conjugate. After removing the solution, the extent of anﬁnPEG
C} | antibody bound to the mPEG-protein conjugate on the plate’ was measured
spectrophotometrically, using a peroxidase-conjugated secondary antibody
(goat anti-rabbit IgG, Calbiochem®, San Diego, CA; catalog # 401393)
followed by the addition of the peroxidase subsirate, o-phenylencdiamine
dihiydrochloride (Sigmé., 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 corves 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 -butoxyPEG is
shifted to the right by approximately 2 log units, indicating that z-butoxyPEG
has about a 100-fold lower affinity than mPEG for antibodies generated

-



needed to sol ubilize the protein at physiol ogi cal pH (appr oR? Med200% wo
strands of PEG or nPEG per 35-kDa uricase subunit). This anount of PEG
was not sufficient to suppress the unusually high i munogenicity of

uri case wés@anosger man, MK, et at., PCT publication \WOTQEL®IOZE889A2, "and
Kelly, SJ., et al. (2001) supra, t¥#e disclosures of which are

i ncor porated herein_b reference in their entireties). This PEG uricase
prepar at i on2&Hst fhmE oteibpraavasts yinnspaousHpEblsheh paperimgnts b¥und' s

adj uvant  angedab of #ROpASenMGhGnRlE dndiiver, i GyaR SRR Blak QdukkyPEG! SEr a

- contai ning polyclonal antibodies against uricase, PEGuri gase conj ugat es
and PEG [ 0dBalaysEsighificats iimmumgeniife othed asinfugateh do REGumimegsaicpr epar at i on

once in conplete kreund.s .adjuyant and five ti.pes, at intervals of one
-to four vvee@,tem'i nﬁ}uﬁ’cggﬂ? e@@rﬁﬁe APDS TR J\?‘Q'nPEFeB?rf}??Efe@@gﬁgéﬁpl ed
appr oxi mat eLyuthx¥PEOMek San@bddés Raeh 0hinkthePRas thet dt &F ribdjoRGPEQNS. Serum

was prepared fromeach of the nine bl ood sagl es and small vol unes of
-serum wer e #stopdal mEEGH the pmdustioraefaP Bisylabpg thesgpegtic proteins would

enzyne- |'i nkeg-i : 7 ok L SA Pﬁlﬁ -wel | plates that
wer e coat edﬁ%s?%%é%%ﬁﬁggg@g@o ggﬁéﬁﬁgf)é?en t g@n?o}@nfé"ter ucturally

unr el at ed .t {137} Tlaswsul® Jpicda] ivERiphret le sitggbdtabati thg metlekglegroaptonser um t hat

reacted with G.ip ELISA. anal yses. The three rabbits each responded to
i zat 1 OEG 1 BeETREHRH AAErs iR, O 1 PAVET MRREE. it h
simlar speehffirsi fuls Mm@redchetRRiHiBSYEs S8trate] a4l BeRfibetPECExagpIeRasur ed by

conpetitive ELISA, Initially, a dot blot _anal%‘si s was performed to
det er m ne t WeTssBiscied Vipteprwetiifre ERMA apdwiarraissardas dessribete frabbi t sera.

Sehuti ons OfsdRRGE g IHALHEVSHEESANnd LGRHE E5ARALIRE o Ui case

sel-uti on that” was us to Imunize e rabbits wer otted onto a
pol yvi nyl i dethonjlfgroupsi Heguid 2t dispigysrtbertesultefof ixtibiotly bipding, Saphiedbad, CA;

catalog # L 2).. After bl.ocking.the nmbr.ane, with .a salutign of 2%
(o ) “non- 7at Mol e gBiifies izt A FRRERGLEo bk B2 e s
di lution of Thheondeatbdtioh @ dongrtittinrbmltigGnusi% dsidbitibatof wis bipdigar ed as

descri bed above. Then a dilution of anti-rabbit 1gG antibodies produced
in goats anfTesibmay caleulstad pring by ggrationdma G4y Figeeid 98Me03/ 029939

S0 kol BIMERRL A REPLRRCAST, AL, Phgggy g catcl og ¥ 401071) vas
bl ot was d¢§0138] Al shisnig Figuee dd)ithefolionin@fPEGsowaeall dndlatip antigenicndol yl
phosphat e -on a molar basis: linear PEGs with one methoxyl group (“10-kDa mPEG”),
prepared by hydrolysis of mPEG-NPC (PEG-Shop) and “mono-20-kDa
mPEG-Iysine,” syﬁthesized by coup}jﬁg Iysine to 20-kDa NPC-PEG
. (Shearwater, catalog # M-NPC-20,000); a linear PEG with two methoxyl
O groups (“Bis-(2-kDa) mPEG” (Sigma-Aldrich, catalog # 81314)), and a large
“branched” PEG containing two methoxyl groups (“Di~(20-kDa)mPEG-
- lysine” (Shearwater, catalog # PEG2-NHS-40K)). In contrast, the curve for
the smaller “branched” PEG with two methoxyl groups {“Di(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 me'thoxjd groups, supporting the conclusion that



and nitroblue tetrazolium (Sigma, catalog # B-1911), as desciNach 2007
previously (Blake, MS., et al. (1984) Anal Biochena 136:175-190, the
di scl osures of which are incorporated herein by reference in their
entiret ywo Mifiddedirgh sensitivity and specificity, theCT/a00¥023R82i - PEG
anti bodi es detected the PEG soluti#ns and the nPEG protein conjugate

that were tested. Kgample 2: Deponstration of the Rpl t he, Met hoxyl
Goup in thé lslt&? F’@@ﬁ?‘ﬁl 3’9“%@%1%‘@%@1%8?%@%@% BgF”%E%[T Wétﬂ ffesent
i nvent ors havg-dmmenidaalest he anti-PEG anti bodi es prepared as descri bed

in Exanple 1 were directed predom nantlcét agai nst the net hoxyl end group
of the nPEGI[8G¥)Erasm 3 displaye aanbseyehthe datagfiem Figutepl,Rasandi® imesul ts from

a conpetitiy I ssay, i.n i eh -wel.l plates were .coat with an
nPEG conj uggﬁ?%gf&%\ p%clné{iﬁﬁest %&t&fesc?(sate?eﬁlg%crea?fﬁ%‘e aﬁ’ﬁgeeql%{ﬁ'eant ° uri case.
After bl ockinngbthef pe@beylVirbilhs3#r goddcukesfUPHG.S Ghude @fplefreprestat easi ng
concentration of 4.8-kDa nPEG (Pol yner Laborataories, catalog #

6570- 5010), HdieapRERprait opimmbest grave, LekRe dpuoswBBE 1 0vi800¥e or  10- kDa
t - but oxyPEG ﬁ]ﬁ , %ge%g% agided and
i n’cﬂbggd W%ﬁﬂéﬁﬁo%ggqrf ut :némﬁ%ﬁaélgbgiﬂt ﬁg@ntl ser Qgg-%ng%@gbgi ns?ht he

MPEG- ur i casd5-&ba) mfEGelysia¢t)e rTheanoit mticdie thatthetantgenidityeofex given  of _
anti-PEG antibody. nd to the nPEG protein caonjugat.e.on the plate was
measured o HOLPRORONHIRRLA ReHHEGH of Gty SRR POSPAS L b RAMER cecondary
antibody (deairecdRtdeptsaiehi tpdnde ntabl OChem Ryl PadupsicegQine@on tBat al og #
401393) followed, by the addition of the peroxi dase substrate

o- pheny! enediESHiPAbIeR;tRlgTwE hi Tdiei keeer dasy pumbesy of psthogy! BrepPedbal og #
P~9781) . FOrnia¢ feSammbPor th Reighidk Wrdhe ERARL:0 Rridedl Rtk abEG: absor bance

units per’ ni nute) observed in the absence a conpetitor was designated
as 100% Therepwrcoapgitng curves of the two sol utions of nPEG suggest

that the le o Sy ' t er m nant

of its anti Qgin‘f"é ﬁ{%w%‘fg‘ﬁga (i '-’%%%géit/IBEE&"etPéﬁés‘ﬁﬁ?’u R et U ght

- by appr oxi netimliyg @f the gabbitiahbodisade eabiPEf tdnhtgate-doutdcbeydeEtmplivhed about a
“100-fold |lower affi.nity.than nPEG ant i bodi.es generat 29 March 2007
WD 2004/ oso%f’"ﬁ@?}lﬁ@é&/s@g@%@%@{;@a‘? ePeiy ol Epgtlg'ic‘j’FF"é’%fnj ugate. In

previ ous unpubhbbitiies s8Eehd SERAPEGEYo bieek HRitindhyg bhde RaSaR-PAYENt Or' S,

however, it was found that t-butoxyPEG .displays, significant

i mrunogeni ci @$bofesfo sy gansgrtespian wnrskaterbpretsiis cotrelated with their
content of methoxyl groups. On the basis of concentration by weight, mPEGs

of lower molecular weight were more potent competitors than mPEGs of
higher molecular weight, as shown in Figare 2b. This conclusion is consistent
with the fact that the ratio of the mass of the methoxyl groups to the total mass

Q of the polymer decreases as the molecular weight of the polymer increases.
Among the PEGs that were tested, the most potent antigens (on a molar basis)
were the “branched” PEGs containing two methoxyl groups, which are
sometimes referred to as umbrella-like or “U-PEGs” (Martinez, A., et al., U.S.
Patent No. 5,643,575} or as “Y-PEGs” (Greenwald, R.B., ef al. published U.S.
Patent Application No. 2002/ 0052443 Al). '

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 distal

from the terminus that is activated or can be activated. From the previous



protein. Thus, while Figure 1 denonstrates very little cr 098 Masch300Y, ty
of t-but oxyPEG w th antibodi es rai sed agai nst nPEG the use of

t - but OoXyPEG instead of MPEG i n the production of PEGyl ated therapeutic -
pr ot ei ngowouddogimot sol ve the probl em of the i nmunogeeR/ESLYBI%8E he PEG
conponent. [01371 The results depi&ed in Figure 1 suggest that the

nmet hoxyl grg t edom na nt i, genic oup on.t he pol yner
nol ecul e.- 'I%mu%gf(%n’flt raﬁ}F&leH %F%&gf%ﬁwlgepﬁgy gﬁ?’ P%@H‘n%&“‘g@ﬁ%eg%w as

descri bed idnp&yaeplenihgatyere biokiiae!Lent & qofB&iont b theEdonAr apal ysi s,
performed as described for Figure 1, using PEGs of various, sizes and

st ruct ur es BRI EFES dndhcopolymer- "ﬁ%ﬁﬁ&@p#@%%&gﬁﬂ%%%@%@ spl ays the

results forggh | ar
concentrati on %‘f%ﬁ%% B%gotf%égr)%egeascﬁ&dafopﬁ%é%ﬁﬁ gn rati on of
conpetitor a_bd&mlstofng:BEG T8 kD EGYnawk 124@ahi 20k and" 35@@&) was

cal cul ated Wysin e equation for,6 a ar anet idcurv and the
- program Si &}%{? w © 80 msihaxy. IE’ E%be"tg?r@i“g‘[ng%?s tﬁ%h in
Figure 2a, 4dde of @ld mwaflgol?ﬁ@@ vueb@b@\inulﬁlﬁﬂut@m éﬂbb{ﬁ@é“llesuﬁﬁ‘ a mDI ar
basis: linear PEGs. with one nethoxyl group ("10-kDa nPEG'), pr epar ed by

hydr ol ysi s ¢ shevEGINBgueREGIBhepit oaiep hﬁ@rﬁimzoalr@%cum@lqtym fe,

synt hesi ze Y. p e: t catal og #
M NPC- 20, 08‘6‘? mfBHPLD0 dofBldACH ¥t K 5 %lg’%% @ﬁ%&?@%ﬁ??@& kDa) NPEG'
(Si gma- Al drPleomalizE ak capproxdhadly) ) 00- ﬁaﬂxbl lawéraﬂgﬂ thab éinoPbied,” Wk cont ai ni ng
two net hoxyl u nPE: si ne' rwat e atal og #
PEG2- NHS- 405 %’ d “ﬁ‘%%&ﬂgrfﬁé’%za %“%Eg‘i}?fr vg{%%/ P‘?‘ e’%n&ﬁ i hed”  PEG
ith two PO PEard Rd#ided)or Biistantibipiciced (SheddenRitgr . cat al og
Z3XO0L01) \ﬁ/\?a?}s/deg%lfted tcc)}?taf\e | ef t (gf theﬁhrrnggn c?f t%eesu ts for the

ot her sanpl Whensprpazedtg the polymegs that ete tradidnmelly uprd Torbtoceningation or m of

"branched" IEngll]a% difRe. Lo @y tines as antigenic as the other sanples
tested in this expgrl msntgr IIglfpgure 2b displays the data fromFigure 2a as
a function #42]has weileghabovenommt maight bagis, theEGtpriitive gotenting fi nst ead of

that |20 Nar BhEo0 0 e PRLOR Y i AU S AL g R O pBOET, 12 O
et hoxyl griacing bethoxsl giotbs il oxﬂpabddna% ﬁfﬂmammlﬁﬁnﬁpdtﬁﬁéswft h the

E? ;IUI_. 2133 Ef a@%ﬁ%ﬁg gg’ephoj'%%]th e%ul%r %!315 say']Q,‘hease Sirgsllj,l?ts suppo t&e data f rom

conclusion that monofunctionally reacnve polymers lacking methoxy! groups
are particularly well suited for use in preparing polymer conjugates of
biocactive agents that have reduced, substantially reduced, or no antigenicity
compared to conjugaies produced using mPEGs, especially “branched”
O _ mPEGs, such as di-mPEG-lysine.

Example 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"y 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 I3

-



format that denonstrates the direct dependence of the anti@@ﬁif%?ht%p%n t he
nunber of et hoxyl groups per nolecule of PEG These sanpl es represent
10-kDa PEGs with no net hoxyl group ("10-kDa t-butoxyPEG'), with one

met hoxywognempoediy 10- kDa nmPEG') or with two net hoxyl RfFEURFE03(021982 (5- kDa)
nMPEG | ysine"). The results indicat® that the antigenicity of a given

pol ynmer, and thus. of conjugate of the invention produced with this
pol'yner, iS¥4FY ee%?c] ?’ﬁa‘é‘b"eﬁﬂ’gﬁlﬁﬁ%éﬁa FRRCSHTB F S‘{?Ft?%%ﬁg%ﬂnsgar oups

cont ai ned aRldidiepreBiplEip ol YhiE rmMdE 68 Bmuddl6git Aegetiod bE piitizesr of et hoxyl
groups, the higher the affinity of the polymer for the antibodies raised
agai nst an DeBEET-PEtERe ponT egRtgsy Garsterreofrany air s®lemropbyyeiih el 12 Hese results
indi cate that, %Iﬁl | DEL f, e L r it
antibodies to %%&%E cgﬁ{yulg%%{g&Eboa%ladkjg%t%%g%?rp@g%yég@’ éggl?’pet ition

wi t h sol ut i(d9&) ofnaPBachan d 485304¢30d).| ThefdettPidn pidoednoy end reapdmts abi ity of

solutions of NMPEGs to bl ock the bi.ndjn f the_rabhit anti-PEG .
ant i bodi es ¥%° HSEEME SR HRsaCsy Fé) it s Dt E%‘%’Elﬂ?ﬁr ?f@eéﬁi‘}lgﬁ ated with
their cont@akhddn MELBOXYL ATRBPE andOR shiv@ 083 iskiRh e hafd on by

wei ght, nPEGs of |ower nol ecul ar wei ght were nore potent conpetitors -
t han nmPEGs YPROPghrend fytbac St (Welaghler Basbeshdingenen GRgestelogbt Thi s
concl usion ¢_ S].St ] t fac at 4. 1. ' . the mass of the
met hoxyl gr%z%@%?ogﬂ%hgj%%oﬁﬁph?%sgﬁf %f k? %Jei p%‘%i%?reéa%déé%r g‘zéusl%s%}as t he
nol ecul ar viaghRaf vikibk L ilter (Molesuba Peshes, chmbopi SHe5PEGR dadat wer e

tested, the mgst. potent anti on_a | ar, hasi s were the "branched"
PEGs cont aﬁjrﬂgad”ﬁbﬁ‘ﬂ’é'flﬁ%ﬁtqgsgﬁésLW ha“a'i]rg S?‘Q‘g)n@ﬁrﬁ@‘gtsrogf%rred to as
abrel | a- | i Wesierh Bibt REGR " safd¥idahipdZ  AMi-mPHG Bhtibodds Sre scatifMhe NO.

643,575) or_as "Y-PEG" (Geenwald, R B., et al. published U S. - Patent
Appl i cat i orPoRion b3l oftiw laed speesea ipane 33:butash ofihe gamadified PEG
Ant i bodi es wj 7Pa§§§q¥ Lgs Methyoxyl Groups [0141] The term
" Phar mPEG'e%iO%Sge ggr%(etlign to refer to linear or branched PEGs |acking
an ant i geni 91441 dtigpuabb tshews dharipmanditatipn todrbandiintehstiesi w e gl endli stal from

the termn Jhat . is.acti.vated or can be . | yat rom,t he .previ ous 29
Mar ch 2007u§\7\7‘fI "2’0%%1%@8%1% W&fﬁ%@fg%%(’@ ﬁﬁej;(rggr%? éflgi%lpcan be
i nferred t haftwatte (Roddkg Roohicityr, ORYR PThy nerizosrl akizerepiszems ahe a pol yner

conjugate of.a bioactive _agent, i funciion of the content, of
Ju9 ‘mgrau%n d?s%ance reIat?ve to the Eye%ont and the vert{cal ax?s represents the

relative intensities of the protein stain or anti-mPEG stain. The bottom tracing
shows bands of SeeBlue Plus2™ brand pre-stained standard proteins
(Invitrogen Corporation, ‘Carlsb'ad, CA,; catalog # 1.C5625), in which the peaks
numbered 1 through 8 identify proteins with the following apparent molecular
' Cj weights (in kDa): 204, 111, 68.8, 51.5, 40.2, 28.9, 20.7 and 14.9, respectively.
The second fracing from the bottom is an anti-mPEG antibody stain of
PEGylated car‘t::onic anhydrase. The third tracing from the bottom represents
the protein-stained band of carbonic anhydrase and the top tracing shows the
protein-stained mPEG conjugates of carbonic anhydrase. The numbers above
the peaké in Figure 5b indicate the numbers of mPEG strands coupled to
carbonic anhydrase in the conjugate(s) in that peak. PEG, indicates the
position of carbonic anhydrase to which no PEG is coupled.
[0145] Together, these results Mdicafe that anti-mPEG antibodies are able to.
form complexes readily with PEGylated proteins prepared with a reactive
form of mPEG, and thereby allow fheir sensitive and selective detection.

When such cenjugates are introduced imto an animal for diagnostic,



met hoxyl groups in the polymer. To further test this inf er et March 2007
conpetitive ELISA anal yses were performed as described for Figure 1,
comparing the abilities of nmPEG ("4.8-1cDa nPEG') and 12-kDa, 20-kDa and
35-kDa vbaeoamRe@s, whi ch have no nethoxyl groups or Parﬂ@aooamaas@w groups
at the ends of the linear polynmerss® to be bound by anti-nPEG anti bodi es.

Resul ts are S in ure. 4. The ift PEG curves
rel ative toP" H@% ‘5&’%9 éﬁ%‘{sgia ? fglf?}le" Afmhrﬁﬁ% g"‘f%t t he
anti geni ci t wolfd cdiiasiR i Ia@c@@%@ﬂtaaif@laémhwnm&sﬂagéawoni fan that of
nmPEG, when assayed w th anti-nPEG anti bodi es. Hence, érrers | acki ng

met hoxy! e@@pélerebpﬁmﬁwée)ef&wewéél@&e@m a&@ﬁ@eﬁaﬁ néglyy reduced
t t t N
used | 'o?eBI Eéc%f"*ﬁuga 5 YA Bt B ARR ABEdIb80 5 he 101 e

above, on a weight basis, the conpetitive potencies of nPEG are
i nversely proportional to their nol ecul ar wei ghts. However, PEGS | acking

- met hoxy! bout., 1% o t' t enci f  nPEGs,
Mdependent Lmplict, SRty ?»@h@?"ﬁmg bet CRBORE, ¢t ne
;?QELSS'SPJ@%M‘S%B&‘%%@%S% PP SRes PSS
conj ugat es %m@@%ﬁl&é’tﬁa@%@ﬁﬁs&@% Pﬁhés%dldﬁ@@fﬂ;é%ﬁrﬁﬂgbgﬂy reduced,

or no antigenici td%’e npared to conju es produced using
especi al |y obtherR alustlavqpeegmesﬂ@ha e spEatiompd| |P#§éisce;ttamp1ge 4:

%: ?CHDEPB X];ﬂé%ao |@éﬁi%§2§%noma¥h%§%E§%o %ﬁ%’es %Itr car on| c

gjn)ydr ase ( hgmplvtic than ¢ifér PEG)ommtieatad é‘ﬂGasallmnth&e isspara®hityg t he

|tyt of %%iersgnt n;gwgéntl q&gﬁ%&dﬂgté}c O)EC% %tggd rot%en :

conj ugat es presence

of sodi um dadegmlp stidhat 8e (¢ ﬁ;@é’ed:‘A%—nhtnnﬁG@b AMRNE 1§ cehkdtaid ed onto a
e

pol yvi nyl i dene di fI ugri de menbrane and t | ot s were incubated with

rabbit anti chretegmabhyo Suelsa gup srigh be.pagEf 2 soliphastedionins Métfat i on with

a _secondar y aoildaadon Qs ANl A0 Rhbouhfi SHGAR MEFENTARDLivIA2004/ 030617
PCT/ US20031029989 58 jugate to a a I ne phosphatase and e€xposure to

a substr at e grdvatcahdensedias thelbesie df Breessppitian; es e sasperSUCHEG mrunol ogi ¢
detection O-fd RiBLE innt%lscﬁxample 5, then the attachment of the activating group is the

only syathetic reaction needed. If a removable blocking group, e.g., a #-butyl

=

or triphenylmethyl (“trityl”) group, provides the basis of the separation, the

blocking group can be added either before or after the atfachment of the

activated or aciivatable group, as described in Example 6. In theory, the

C purification step used to isolate PEG containing the desired number of
d blocking groups can be performed at any time after the blocking group is
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.



pol ynmer-protei n conjugates transferred from an el ectrophor etZMagel 2006 a
menbrane is coomonly referred to as a "Western blot" (Tsang, V.C W, et
at, (1984) Anal Bi ochem 143: 304-307). The detection procedure and
reagent swoweessediz sane as those described for the dotCINBIG/RIPSEXanpl e
1. The results are shown in Figuretsa. Lanes 1 and 2 show a gel st ai ned

f t SYPRQ!, d E ,
R Lot ai og Febe, GHBERopapByPdpatiie HVESko SHC PG A canera.
using an Gig @éﬁ@d}wsﬁmﬁiaﬁzémme ollbRk d(dgpénewtvﬁfch%ﬂﬁﬁgwﬁat alog #

S-6655) in a dark hood with illum nation at m . Lanes 3 and 4 show

the resul tSPI@FY@OWG?@RMG@&EMW@EMwQW@Qlts inribé POIPES, ant i bodi es

are seen i Pip of t he PEGyl at ed species (Lane 3) but
not of thenvtgfr)llrgrﬁt;1 @?gﬂdﬁb@gﬁ om%i)%nhydr ase (Lane 4). [01441 Figure 5b

shows the quantitation 4pip@s the gel and Western bl ot
shown in Figure 5a, obt gﬁ?}@\%@@?@d k 1DD1[02'39| ng Anal ysis software
(Kodak, Rochester, NY). The hori zont Xi s S RRfPEQRAS the migration
distance relative to the dye front annl tthe \@fidrhfodhai@Xi S represents the
relative intensities of the protein 3tai r staln The bottom
tracing shows bands of SeeBlue Plus2Tm braq}?%&ﬁgmg} ?et andard
proteins (Ilnvitrogen Corporation, Carlsbad cat LC5625) in

“which the peakst(@FB@HE@?H#@ZM{D@)O@E%':&P)BO@% \M.th t he

foll owi ng apparent nol ecular- weights (rn 204, 111, 68. 8, 51.5

40. 2, 28.9, 20.7 and 14.9, qgﬁf-@l? second traC| ng fromthe
bottomis an anti-nPEG ant IC{% st al ﬁbﬁfCHZEEE%% ated carboni ¢ anhydrase.
The third tracing fromthe bottom reg reientsmacﬁl%nﬁ{dg} Hhle stai ned band of

“boni ¢ anhydrase and the top tracihg [showspdiRatidd dit €i n- st ai ned nPEG
conj ugat es of carboni c anhydrase. Thendnber gpide peaks in Figure
5b indicate the nunbers of nPEG strands 'coupl ed to carbonic anhydrase in
the conjugate(s) in that peak. PEX indicates the position of carbonic

anhydrase to which no PEG |(§h@&ﬂﬁ%9(0@(ﬁﬂ5@n%get her, these results

indicate that anti-nPEG anti bodies are able to. formconplexes readily
wi th PEGyl at ed pr ot ei ns PharepRESdMundnitrgherd chiboeate f or m of nmPEG  and
thereby allow their sensitive and sel ective detection. Wen such
conjugates are introduced into an aninal for diagnostic, 29 March 2007
WO 2004/ 030@l481PPHG (d5i1® B:3m029&81%ubpliers, all of which were labeled as having

molecular weights of 10 kDa, were tested for purity and homogeneity. None

of them contained more than 90% of PEG with a molecular weight of about

10 kDa. Therefore, 10-kDa PEG diol (Fluka Chemical Corp., Milwaukee, WI,

catalog #81280) was fractionated from contaminanis of lower molecular

O weight by reversed-phase chromatography on an Amberchrom MD-P CG-
 300SD column (7.5 mm x 15 cm, TosoHaas, Montgomeryville, PA). PEG

was loaded onto the column as a solution in 5% (v/v) acetonifrile in water and

was eluted with a linear gradient of 5% to 35% acetonitrile in water. Fractions
were analyzed by size-exclusion chromatography on a Superdex® 200 brand
HR10/30 column (Amersham Pharmacia Biotech, Piscataway, NJ) in 20 mM
sodium acetate containing 150 oM NaCl, pH 4.6. Fractions from the
Amberchrom column in which more than 98% of the refractive index (“RT")
signal due to PEG was in the peak corresponding to about 10-kDa PEG were
pooled and lyophilized,



prophyl acti c or therapeutic purposes, the induction of anti 2¢Egh2007
anti bodies would contribute to an accelerated rate of clearance of the
agent fromthe bloodstream thereby limting the efficacy of those

conj ugatwe aswd3gratenti ally | eading to adverse effectRETHREIIEZWSDY t he
formati on of i mune conpl exes. Exdaftple 5: Synthesis of

Phar maPEG i.L,roph I af. 146] A requirenment_for preparing
monof unct i (I\)@Eﬁsﬂyf cﬁrﬁ}ﬁeﬁ&ﬁﬁgﬁa@déﬁﬁﬁivﬁé@%ﬁ%ﬂl@ E’lt{']ﬁét4,m%t some step
in the syntAasicphelenRiofbititd ARLBR MakakRs, Wi chhRePEGsmsio) have
properties that allow the separation of PEGS.containing different

number s of #dissoledrima mlgacsiopitriiie n sarelyresppedhd i Cbamelass by dr ophobi c
t han either . : i P I i parat

“reversed- ph%lgglgc r%%g%doeé?%tgﬁf/ Oggﬁogthirggn%@ggﬁﬂa%ﬁiﬁ)&d%bpgﬁag I'vely, such
a group m ghhithphalyhchlethfomexkari Pyfidige S@Ppaspviaoaddnd amnthe xedvtioge

chromat ography. Such_a group m.ght be part of a. solid phase allow ng
“phase _sepaFH%lt‘iHSnW%Sr’BFHq%FeGu‘?"&g“&H @Mﬁ%ﬁ- t Heg _{ﬁarﬁt&PnH’a‘fDE@cheds B}’ubl e. If
the acti vat iififlns @M ikRNnREIYEE 0Pl DB BAN ShyRfockRicSRRAT ghLON, as in
the case of NPCG-PEG described in this Exanple 5, then the attachment of
t he acti vat sakgfiagrwaspliliezed iveremomé ¢ shighitihedipitets ebpitoopheed dod wasf a :
‘renovabl e b i roups . e a f-but.yl .or triphenyl nethyl ("trityl™)
group, pr ov#’g‘gééc{]ﬁglgﬁggi%ayoypﬁee Cgféipgga |to%°,mti1£' e%ngg irgﬁgwétreroup can be
added ei t heAcstefioile was addddad thdéiaBizédedinkon toWrinhte camiehivaioado or

activatable gr , escribed in_ Example 6. I n _theory, the
purificati oﬁg"s@g@ @f"gfcf’t e%%tﬁowgggﬁ@ﬁrﬁzﬁ&ﬂt)h@gﬁ s‘iOPféﬂl_eﬂunber of J
gmckl ng gr e BPrPREl AR 86-kPAYPEG 'oﬁ”évf@é bairabbRckingY group is

tt'ached. In practice, the relative labilities of the bonds between the

pol ymer = badkisisbrogheplipa apd Selionad BEGuspedsroveieelitehwithe aligther backbone
and the actj i i - %%1‘8 i Cit t i mal
sequence of B{%ttés?%{ﬁé?&%@& irﬁgk 08:)}3 8‘%%?{%1%%1@%&%%31029989 60
59#51 Tthsbtpmhfegiaphpfasngnnbmnﬁidnﬁmdrg ;boﬁctih?at@ﬁcﬁﬁp-iﬁm faﬁdg .

i hydr oxy i 5 summaLized in the owi ng di agram, _in whi.ch Pit denotes
2 Sheny! oP SRR P Eh a0 REVERE e oD fke Bt RO s i -t he
pol ymer, Whiag kit gRQuibligRdd borPE dkBratEGwiHC) CHRGHR GitRdphédEGDI ol ")

| p-Nitrophenyl 1 1 Chlqrofornte
P P gro¥1p “mono-NPC PEG™), fgﬁowed. by di-NPC PEG, for which the ratio of

absorbance at 280 nm to the refractive index was twice that of mono-NPC-

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

C-} aﬁdfor a freezer or used directly for coupling to an amine-containing bioactive
compound or to a linker comtaining two or more aminoc groups for the
preparation of branched PEGs, e.g., diPEG-lysine, which confained 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 KOsBu denotes potassium

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



(02NPhOCOC1) in Pyridine/ Acetonitrile HO(CH2CH20) nH + 29 March 2007
02NPhOCOQ( CH2CH20) 1000PhNO2 + O2NPh OCOO (CH2CH20) nH | RP

-~ Chromat ographic 2 Purification of Mno-NPC-PEG O2NPh0O00Q( CH2 CH20) nH
‘Phar maPE®oMooumsddir ophenyl car bonate 101481 PEG di ol s FGTHWS26EN0@9949
suppliers, all of which were | abel e as having nol ecul ar weights of 10
kDa, were tested for purity and honobgeneity. None of them contained nore
t han 90% of PEG with a nBOCHIGHOMHgIfPRS Dadfgut 10 kDa. Therefore,

10- kDa PEG di ol (Fluka Chem cal Corp., MIwaukee, W, catal og #81280)
was fractionated from contam nants of ry. ' by

rever sed- phase chromat ography on an|Anb rct;_r%?ﬁé?&?jgg%%%%ol um (7.5
nm x 15 cm TosoHaas, Mont goneryvil e ) .

oaded onto the
colum as a solution in 5% (v/v) acetonitrile in water and was el uted
with a |inearDBFQEr a9 E0b DFPEHSFREEGhiRER MeHOKCHLRO)nbr act i ons

were anal yzed by size-exclusion chromatography on a Superdex(b 200 brand
HR10/ 30 col um (Amer sham Phar maci a Bi ot ech, Ripteaflaetyl NJ) in 20 nM

sodi um acetate containing 150 mM Na{ly [pH 4. &iorfde Logp fromthe

Anber cbrom col um in which nore thar of h@?y]{; dzactive index ("RI")
signal due to PEG was in the peak correspondi ng to about 10-kDa PEG were
pool ed and | yophi | i pEPO(2E,GHIG) C2A0¥ DEND (2OQEHISNEER PCT/ US2003/ 029989
61 [0149] The purified, dried PEG diol (530 ng) was conbined with 61.4
mg p-nitrophenyl chl orofor maiecOMCIaIED), dbhvaukee, W, catal og #

16, 021-0) and dissolved in 4 nlL acetonitrile in a screw capped 13 x 100
mm gl ass tube, giving final concen{r gi)nsRBfCI@dﬂmtbgriﬁiaS MM PEG di ol and

£
was

a(gg)ut 75 mM p-nitrophenyl chl orof of maf Pyutifidafien 6P. 25 g) was added
a

, the reaction nxture was incubated ovRfoRbEINIPRG-B&feacetile reaction
was quenched by stirring the mxture into 33 nL of ice-cold 0.1 M

hydrochl oric acid. The sol ”Hﬁ@m@fﬂz&ﬁﬁg to renove é sl i ght

preci pitate of p-nitrophenol
4 l +HC1

HO(CH;CH,0) , CH,CH,CHO

PharmaPEG-Monopropionaldehyde

{0151] Preferably, the dihydroxyPEG that is used as starting material for

Step 1 will have a molecular weight that is within 10% of its nominal
Q mplecular weight and will have a polydispersity of <1.05. Polydispersity is
defined as the ratio of the weight-average molecular weight (“My”) to the
number-average molecular weight (“M,”). Both of these parameters, My, and
My, can be measured by size-exclusion chromatography, using PEGs of
accurately known molecuiar weights as standards and gel permeation
chromatography software such as EZChrom Elite Client/Server Software,
Version 2.8.3 (Scientific Sofiware, Inc., Pleasanton, CA).. Alternatively, the
polydispersity of PEGs can be measured by mafrix-assisted laser
desorption/ionization time-df-ﬂight (“MALDI-TOF”) mass spectroscopy
(Marie, A., etal, (2000) Anal Chem 72:5106-5114), using soﬂwarg such as
Voyager Software (Applied Biosystems, Foster City, CA). For the preparation



di al yzed for one day in the cold against four 1-L changes o039 Marel 2007
Acetonitrile was added to the dialyzed solution to bring the
concentration to 5% (v/v). Half of the m xture produced in Ste 1 (24
m.), whinaineegemeirned C about 265 ng of the purified BOVRBIROHENSi ol , was
| oaded onto the Anberchrom columéind the bound PEG species were eI ut ed
wth a gradient of 5%to 65%acetonitrile in water. Fractions were

anal yzed byofphanexealtiosi produclhr @ntinigs aphylealy biekar @EGyohstREGNg both the
refractive index and, absorbance at 280 nu. D hydr oxyPEG whi ch | acked
absor bance #rtpgamatprl W\Hane@F@hééan R SROLY RIS e "ﬂymP defPvati zed

with a sing laﬁg P by di - NPC
PEG for m#l%ﬁe?‘%%k 14Tm‘rjgf{) a ce J't%ﬁgdngg %ectr% \é\ﬁ%gctlve i ndex
- was twce tétaﬁm?fmmﬁ@rw& bREShiaihv® frémChlaRs Chehfel et etukaf the

nono- NPC PEG el uti on range were conbined to give about 110 ng of

nmono- NPC PEGhemigals edinohdi Switzevland)y iShedwatst Gypurtia? o9 frofheSigmeduct  of

- Step 2 could, be dried for a i C reezer or
used di rectgf} (?jlaé u%?‘?’%g"%ﬁ ‘éﬁﬁ’ﬁﬁqﬁ%aﬁ%ﬁpﬁmﬁ?ﬁ&sw@@’gﬁmﬁe“Lorrpound or

to ali “kerzﬁﬁé‘éﬁuﬂg%téﬂzf?lﬂot%ffﬁleaﬁy 'BQmQ% QRS [Q¥%n BQ%acﬂiHn‘E{%ﬁr ation of

branched PEGS, e.g di PEG | ysi ne ch contai hed no al koxyl groups.

Exanpl e 6: Gym mptaﬁombfmeﬁteafoﬁmeﬁﬁbbﬁ)nnﬁiadqm/ﬁe from PEG Di ol  [0150]
The synt hesj f the nono |onaL de vatlve Phann I; S
summari zed kq]r t%h‘éf fr’é’FtP’E?V\P OQ@PWP%%’ }54%51%3{ assi um

t - but oxi de, ,ap4 @Eﬁ’é@ﬁe@t@fs PG diop- At B@x%%e%éd gﬁ@%g 3zﬁoMarch 2007

WO 2004/ 030617 PCT/ US2003/ 029989 62 Dial") ~ +
£¢Hz CH2 CH( oropizapidyizyde disth®@epiigl (fhldrlgln Gaiplog eﬂz aHAop ﬁbﬁdl-fﬁr

PO( CH2CH2 @P&ﬁ W | r h3CCl) ~r
in dry pyridine % Wg }%F’&y@gggéjg) %ﬁfeﬂ%éﬁ
Ph3CQ( CH2CH2&))n@EFh Step 1). Similar methods were also described by Bentley, M.D.,
etal., ((1998) JPharm Sci 87:1446-1449) and were subsequently patenied by
Bentley, M.D., ef al. (U.S. Patent No. 5,990,237).

[0153] A sufficient quantity of triphenylmethyl chloride (chlorotriphenyl-
methane or trityl chioride, PhiCCl, 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 PhsCCl will react with all of the hydroxyl groups of
the PEG starting material that are not coupled to the propionaldshyde diethyl
acetal (Kocienski, P.J., supra). To complete Step 2, the mixture is recovered
Q ~ afier 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 trity] derivatives can be eluted in a reversed-phase mode with an
inpreasing gradient of organic solvent, as in Example5, or in a se;mple

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



RP Chromat ographic 23 Purification of Mnotrityl PEG nonoace9afarch 2007
DEPQ( CH2CH20) nCPh3 F4] +HCI HO (CH2 CH20O n CH2CH2CH O

Phar maPEG- Monopr opi onal dehyde (0151] Preferably, the di hydroxyPEG that
is used & spaodsng material for Step 1 will have a nBCEUBA00I0208Pght t hat
is within 10% of its nomnal nolecdar weight and will have a

pol ydi spersity of <1.05., Polydispersi te/ Is defined_as the ratio of the
wei ght - aver dbfe dstiredc spesies s gren (olvipgl ) (Asges, he. shakbBETapeisgéomol ecul ar

wei ght (" Mgh bg of iy 1, ; B, wa easured by
si ze- excl umn O%M%C}&rogg‘ﬁgi,saﬁél ngE%Eég (o H%g’é'bd%%jg?aﬁgﬁwml ecul ar
wei ght s as $,289P42) soraid agedmignativraci drese ahodssat by gemityl, sof PH&r e such as

EZCbrom Elitge .Cl.ient/ Server ftware, rsion.2.8.3 Lentjfic

Sof tware, | ETYREITTR B, o O 0N BT Dty e opaonld) JRIERE oy of
PEGs can be yiBiagits SdoRY aitbhé ixriPPES WM chiddfird. d@StiRfel PRld FThezat i ON
time-of-flight ("MALD -TOF") nmass spectroscopy (Marie, A, et al,,

(2000) Anal depigathprodust Bebined ywhen herrgtiost these Bresuphciessare V3ylager Sof tware
lied Bi . | , Eor . ratj . rch 2007
%p 50041030 %%%ﬁ%@%é@%%@%gf %)deglf&plﬁéébﬁrﬂa@feﬁﬁg 2#4“%? 6@%&5@
con]'E ai niblng 'ﬁmvdbﬂab]elytdd!snﬁed Eﬁﬁrﬁ?me)ngﬁ cat:?nt bﬁﬁ{gemtce;ré@bﬁzfgf | L o1
refera ve a pol.ydi sper of.<]1;02, an re efera <1.01,
\R/hen rreasﬁr é%’%@atﬂﬁﬁﬁ%’i?‘b%@g%@t&‘8§g@ﬁﬁm ¢ @T-g&f’icﬁ&@ erial may
be obt ai ned g MNedpdrabn Rt ChbatOPhat dontthdd atlCRBS & FlodidnBUE g '

Swi t zerl and), Shearwater Corporatjon or from Si gma em cal -Co., anong
ot her suppl imBeuptityhieriypdvads soperates, corpsairgrd pdedriadbypethedstthat arg ¢ he

statting matiglialn ot sufficiently honogeneous, it can be fractionated
bmn adapt aﬁoon%@taﬁé met hod described in Exanple 5. [01521 A m xture

of onopr opi g9 SR ANk ALPE AR NS APV, Rolike AERRD cfer I Val ves

of PEG di ol can'be sy zed using 3- oro- propl e di et hyl
acet al (Al drbecloneated ltothetlEBh@BR)while paserding cndsbefihé Gityl ladepaiidehyde

di et hyl aCEt(ﬁétalbgnd_‘%f rtﬂesPEClx_' Niu’ sc?ntle %{)ﬁlicat(i(gn]éggfllehis‘] E}?Mp%,sat Ima%' 'é?’ 41-
advantageous to react the monotrityl PEG monoaldehyde with a target moiety
before removing the trityl group. Such embodiments are envisioned by and

inciuded in the present invention.

Example 7: Demonstration of the Decreased Immunogenicity of
Conjugates Prepared with HydroxyPEG Compared with
MethoxyPEG

O [0156] Proceeding as described for immunization with mPEG conjugates of
uricase, as in Example 1, groups of three rabbits Wefe immunized with either
mPEG conjugates or hydroxyPEG conjugates of the same preparation of
porcine uricase, each containing an 'average of about two strands of 10-kDa
PEQG per uricase 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



352) (see Step 1). Simlar nmethods were al so described by @QMW%Z,OOK/I D.,
et alL, ((1998) JPharnz Sci 87:1446-1449) and were subsequently patented
by Bentley, MD., et al: (U S. Patent No. 5,990, 237) 0153] A

suf fi ci ewt200@0éiirt y of triphenyhnethyl chloride (ebl?ﬁ W‘%W? met hane
or trityl chloride, Ph3CCl, e.g., ®Mdrich catalog # T8 380-1) dissolved

I n pyridin d to.the m R L.n_Step.l .so t under the
eact on caRiFEROAL oY, duiRBdttatidls BF SRS hpbn vt it el oyl
groups of RraedREGistaLt IBIgodwhe Biatin WWeﬁfs%ﬂ&@&h&ﬂimeﬁdtm he
propi onal dehyde diethyl acetal ’(KOCI enski, P.J supra).. Jo conplete
Step 2, themieplqng B ipconniete aruad's abrert prdbesthivicas PERASY- t WeShddi ti on of
a poor soly sol vent or
* by ot her S%ﬁ%)ld%s?({lﬁa%tﬁ &éélg %‘\%ﬁ&{aﬁ&t ?eg?hbb%ibﬁe%?ésrﬁg%%o %ﬁﬁr}g recovered
from Step Zmelyseh ssml Bedhplan2 vwht eonchefaion of rn@dPEEr antibhdieatdt wapn of 5%

(v/v) acetanitril.e and t.he solutio nt o e d phase
" col um t hat ﬁh%ceg})}getﬁ? 88“3F$%%$?Raﬁﬁqmtgéw%ﬁ5ﬁ$ f@“’?fﬁ/ {3% $& capabl e
of bi ndi ng thid 5% ofdBstiiNElctd B§ twcoﬁﬁgateab&pmhm HRF GO Biireal Kyl or
aryl derivatives of silica or a polyneric substrate, or it may be a

st yr ene- bas@dandgeiy i coBirast, thanigavcionorh Mi-rrices 3obhodiess by fhexanpl e 5.

The PEG di ed- phase

mode wi th ?ﬁﬂl@%@?h@%ﬁ%"%@a Bl R APl Bl Be B BRSPS o

in a sanpl eof whigfsl a¥emeof thequieimnyunizativa serb rfipnt these atbbith eontainedm unt|I at

| east a pooé on ?f %ﬁ?ﬁ g) 07 WO 2004/ 030617 PCTI US20031029989 64

the desired &G BURRYSf-ut ed (Agner, E., et at, PCT publication
00/ 23798 AI) or in displacenent node (Cranmer, S.M, U S. Patent No.
39, 262) , Discasstonanddlduchaionon of these nodes. In general, the PEG

deri ti [ trity]. | | ute, f t h trityl |
dorfvat i ve 1G5 Bysittn ppeitindlicl el b Fripheodabi el B8 t i 1o an
opti mal vyi efntPEd) édd@E@'@étnﬁxﬁﬂadﬁhQﬁHﬁﬁmtﬁ et AbRag IS PEGNG PEG T oS Of

t hese three_species_ are 2:1. To 1nprove the yield and/or purity of the
desi red nonge |a¥ey?qUPEEﬂbf066EFclﬁlbﬂ?°Pnﬁﬁ§“°nb@r=§é’§‘??% that gPEGS%B¢t a portion

of [the col Usiebirki4aRixyt PGEGKShbO: 16 BERTRARINARDYer 35e-hetigRh | known I

the chromatographic art. o conp ete Step portion of the eluate
t hat cont ai dislsaian Iae*aagtcrtasSﬁmkmmgem wiieh caxdvmrrquabledﬁr praluting i s

separ at ed, gQRGENL]ALEMAMha:is B 15 10080 bRl AL aclBONE. N the art.
Surprisingly, the results of the present studies indicate that mPEGs are

significantly antigenic, and that antibodies induced against the methoxyl group
of mPEG bind to PEGylated protein conjugates prepared using mPEG.
Hence, unexpectedly and contrary to previous reports, mPEG is not equivalent
O to hydroxyPEG and mPEG is not preferred for prepariilg polymer conjugates
of bioactive components (such as proteins) that are intended to have increased
bioavailability, stability in the blood circulation and minimal immunogenicity.
[0158] Based on the present results, it is clear that the use of mondﬁmcﬁonally
activated PEG that does not comiain 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 inferact
with antibodies developed against mPEG conjugates of the same protein, and
decreased immmunogenicity, i.e., decreased ability to evoke an immune

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



[0155] Under mildly acidic conditions and at | ow tenperat ur &9 Mareh 2{0ét al
can be converted to the al dehyde, while preserving nost of the trityl

|l i nkage at the distal end of the PEG In sone applications of this ‘
exanpl e, Widi200693041¢ advant ageous to react the nonotriP§TUPEES RS al dehyde
“with a target noiety before renoviffg the trityl group. Such:enbodi nents
are envisioned .b n i.ncluded in the present .i nvention. Exanple 7:
Denonst r at i 8‘?%&%%}%@9@@? ExBE et Ab G BF Xﬂfgm“@(’ﬁﬁf%‘a‘&?‘é%&@repar ed

W th Hydr ox pREfaréRRan@Endithih cdMpidRRx iRl flotl&ahcHRl PFeRdidithgaS
described for inmmunization wi'th G-conj ugates of wuricase, as in

Exanpl e 1, @KosPssroist hree rabbits were i muni zed with either nPEG

.conj ugat es : PEG. J of % p L QN porci ne
i cace, -ead Rl RREN RS- RO BB ndilS, BT T REAS Ml | B2 “peG
per uri case astisatsdl PEGTh& @ose g eoftdiibe mettioxs! g Sorodnofiel wilekylat t ached

each preparation of conjugates was LC to confir

d by both,
si ze- excl usissp; ratper i onedmgtionally @B@t%@),Eq:gE’W%ﬁyl’tt 598 s were

stai ned bot BHDfREALEIS exp@ied o BIABPIR the ABHHAOPH RSN the method
described in con]‘?mnl y owned co-pending U 'S. Patent Application

10/ 183, 607, drirbasdd jumnem@actD@iF includinige i desrehsed deplsnent &al thggerithe by

reference in its entirety. Each.rabbi s _ipjected.with o of the PEG
i onea e casiiaiof At blsihibmoR AR Bid o HETcostIBEAEY e RS
20041030617 rRpikatS2di6iokd 2008 Phiactoid dhdivaado-alidgit rasetidrismes, at interval s

of one to f ks, in inconplete Freupnd s adjuvant. Bl ood was drawn
two weeks aﬁ#@\f\ﬁﬁ% Fsepton Hndeseibedwvith Feletepro A CFAR ARt Freund' s

aglipvant  anghgEsra THE hfetRide RRHES invWRR ars GfdiRtly 4pfiRkbicdb btk §pss Of the
sera fromthese rabbits were tested by ELI SA ~anal yses, as in Exanple 2,

t he concent rodtireigings toother piwgckine idseds and tth a0thera sonTngrdoR gagsyist he

conj ugat es py d i rX Y- : f EQT exle 5% of t hat
i nduced by t hggg%rﬁ’j t&ga%ogg@égé%rlggéﬁﬁhs r?gg JEsegetlBF]flhsuer%gt%o a and 6b). In
contrast, t hiesdribeddiui dnlimitedohly- by theasepeasit thb athims abd/ot bguvaiany ugat es

Pabbi 1o, Northett CHRsrul iRy A et ot B e BR800 a7 e
~11 det ect alhfbodinidntsPEin aBtgrh@ite®Swvithout departing from the scope of this
invention. All such variations are considered to be part of this invention.
[0161] All publications, patents and patent applications mentioned in this
specification are indicative of the level of skill of those skilled in the art to
which this invention pertains, and are herein incorporated by reference to the
same extent as if each individual publication, patent or patent application was

Q specifically and indiﬁdually indicated to be incorporated by reference.



Di scussi on and Concl usi ons [0157] It has been reported in tH® Math2093t
PEG termnated in a nmethoxyl group (nmPEG and PEG terminated in a

hydr oxyl group (bis-hydroxyPEG or PEG diol) are equivalent for use in
bi oconj ugathémsesdf, nore often, that nPEGs and ot herpdousnozakdsexyl PEGs
are superior to PEG diols. Mreoverg7 bis-activated diols can act as
cross-linking agents, which can be undesirable for producing soluble,

| ong-acti ng bi oconjugates of |ow imunogenicity and antigenicity.

Sur pri si ngl I f the present studies indicate that nPEGs are
significant F?Lgf\ﬁ g@%ﬁ\éﬁ%ﬁaﬁd that anti bodi es i nduced agai nst the net hoxyl
group of nPEG bj ndat I : teln | - ar si ng nPEG
j Hence, unexpecte Iyeoanrf co%{)}?g?gﬁgo&%rgﬁﬁlguggglrﬁé%glrvtgs?&%%%n#s not

- equi val ent colaleptlhptschxy PEG dsast ofRElnéas ondirarphef polyelityfeae ghycehari ng

pol ymer conjugat es.. of hioactive conponents.(such as.proteins) that are
ot onded tovhitol SitcRbalbirte el SPRaBr FrEgE kPR R S78Ybl ood

" circul ati ongeanBudiani ndld Ipmmggﬁglg;¥aoy-is dtadie8] oBasgdgRNbibh&iver esent
results, it is clear that the use of npnofunctionally activated PEG t hat
does not coffBnoner ahesipgizyite o dapobrikalsae Blarolal koxyl = group for the
synthesis of protein conjugates results in conjugates with decreased

i mmunoreactivity, The g TeA0K c1&aM VR, v, HP&%& : stgated to
have decreased antigenicit a":&tce decr eggesgﬁa%i Ity 1ts(c)&%?%taer act wth
anti bodi es sibsiehitgliydedurad msintigPECity ompaged Wsa ofnjuduts semperigwgthei n, and
decreased i mmunogenicity, i.e.. .. decreased ability to evoke an inmune
Fesponse. agaHLDoEReS EiporhaniaRes w8 Smd Rl ot SaHEGaRRs pr epar ed
29-Mar ch  206bfnpddéhiR) @he 8aadl runkier bE iR OBy 18RI 10HF thekdnie difeamdhed PEGs

" clopt ai ni ng h@v\o or, nore net hoxyl groups are expeg¢ted to be nore :

i munogeni clRREAT WEMhEY strelrs FonbEning one orinere Setewad aibed 1988 ng  al koxyl
groups. [0159] Finally, based on the present findings, the use of

nmonof unctional | y3. atid eahjagat®RE thah 100aErdet satdNindhin @ BRhE@RY! group or
anot her al koxyl —group, .rather than ponofirnctionally activated nPEG for

t he synt hesPayakyiepszetveql dg sedertad framdhe group gopgstingrifet pel(dideteesul ti ng

PEG- | | pOSONESc@) afiBfd @@ﬁﬂrbf@ﬂﬁﬂéﬁy&?&t&&%&ﬂeﬁ@&iﬁ@j ng a decreased
tendency to trigger the” activation of conplénent in blood, and a
decreased tendency to induce acute respiratory distress or anaphylactoid
and pseudo- al | erfi cTheogepiugate of claim3, wherein sald linear or branched

polyalkylene glycol is a poly(ethylene glycol) (“PEG”).

5. 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 at least one polyalkylene glycol selected from the group

C\ consisting of linear dihydroxyPEGs (“PEG diols™), hydfokyPEG—monoacetals
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 fiom the group consisting of a
monoaldehyde, a monoester of a monoacid, 2 monoamine, a monothiol, a
monodisulfide, a monobfomoPhenyl carbonate, a monochlorophenyl
carbonate, a monofluorophenyl carbonate, a mononitrophenyl cafbonate, a

| monocarbonylimidazole, a monohydrazide, a monocarbazate, a

monoiodoacetamide, a monomaleimide, a monoorthopyridy! disulfide, a



10160] This invention is described with reference to cert ai rR%sdtid®ént s
thereof. The nethods of this invention are simlarly applicable to other
types of proteins, to other bioactive agents and to other conjugation

r eagent swo ibbessefior e, the scope of this invention is POT/USI03/G20%89t 0 t he
enbodi ments described, but is Iim#®&d only by the scope of the clains
and/ or equi val ents thereof Wrkers of ordinary. skill ir&,t he art can
readi |y appPOBPE{ES:t 1fat MGRMRAEYle nif¥tlide it sm(?&ﬂ%’cﬁ‘%o HHEE TSR Wit hout
departing fE&%&B@st&?@%n@ﬁia&iﬂb%dAﬂ_\éﬁ&fiﬁﬁ&lﬂrﬁ&' such variations are
considered to be part of this invention. ~[0161] Al publications,
patents and patent applications nmentioned in this specification are

i ndi cative of thé | Eieesonizatacef dlaimrl, rhigein sxd pplvelkylene Bvcelrhasgo  which
this inventi F RS, . 8k M r r nce to the
sams. ext ont "ALePE SRR oA EOB HARGS (PROR 16 B! BIRLE!

appl i cat i onDatiens (s¢edd4)i cal | y and individually indicated to be

i ncorporated by reference. 29 March 2007 WD 2004/ 030617

PCTI US2003/ 029989 67,  WHAT | S CLAINED.IS. 1.. A conjugat ri sing one
or nore bioactiv c'gli’fap‘éﬂ’f@’rﬁa R tokvacy er‘iﬁ%‘%ﬁ?‘%@ﬂ@ﬁﬁc&%ﬁ%gg’@ﬁ %one i near
or branched nRMcyBt ¥MLRIVT flny Stut 2 kKB e fJdt §@kDapol yal kyl ene glycol does
not conprise an al koxyl group at any term nus and sai d pol yal kyl ene
glycol is attached to a single bioactive conponent at a single site on
t he pol yal kyl ene gl ycol. 2. The conjugate of claim11, wherein said
conjugate is redfcedoponiagus phslemapl Wherstnseidi pplyalkpleng @licel B3 conpar ed
Lo a conj uoRhE HEABRA! SRS m&@é@m%&%‘&f’ﬁor%o@ﬂpﬁﬁlp(a% dhphtked at the
e bioactive cohponent(s) to the same nunber of

S site or sites on t
pmal kyl en80¢Dgcol s of the sanme size and linear or branched structure
contai ning one or nore term nal al koxyl groups. 3. The conjugate of claim

1, wherein said Lin . p . i ected from
t he group consi sH’ngﬁéo?%u%%%?fg%P’e%&%g'lk%%ﬁ&?lyg%%&% ?&%8195% of

et hyl ene oxitwle beancdhepy eqolil witie aaxoldarlardweigheof fromuapatie S dDach about3, wher ei n
said linear ,qr _branched polyal kylene glycol is a poly(ethylene glycol)
("PEG'). 5. %conjugate of claim1, wherein the attachment of said

pol y- al kyl ene glycol to said bioactive conponent(s) is carried out using

a reactive deri vat Thecofugte dPdaiin Qrehepah yaill lpplyaiiglegt ghebl lsalaect ed from

the group molecular weight of from about 10 kDa to abont 20 kDa.
12. The conjugate of claim 11, wherein said polyalkylene glycol hasa
molecular weight of about 12 kDa.
13. The conjugate of claim 8, wherein said polyalkylene glycol has a

molecular weight of from about 18 kDa to about 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
molecula_r 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.



consi sting of |inear dihydroxyPEGs ("PEG diols"), hydroxyPEE Mars3ee% al s
and hydr oxyPEG nonoaci ds. 6. The conjugate of claim1l, wherein the )

. attachment of said poly- .al kyl ene glycol to said bioactive conponent(s)

i's carrivagl20wbsoesi ng a reactive derivative of hydr oREPES2M80HEed from
t he group consisting of a nonoal de#yde, a nonoester of a nonoacid, a

nonoam ne, a nongt hi.pl, a i.sul fi.de, a.monabronophenyl .carbonate, a
nonochl or opheny! f. cgﬁ%%%’é‘{géf?%o“ﬂ%ﬁ’gip "STED ﬁaéﬂg?nj E%?%Bcﬁ%&f@,gs from
nononi t r ophetiyk ogaohba@t8) sRanddRf g8 pbga iy glgigaol e, a nonohydrazi de, a
monocar bazate, a nonoi odoacet ani de, a nonomal ei ni de, a nmonoor t hopyri dyl
di sul fide, a 29 March 2007 W) 2004/030617 PCTI US20031029989 68 '
monooxi me, a nonb%h“égw%@%&mma IfoWBYRR 238 IcrHEde SompMissHEOM,
* nmonot hi oest IAZINEe i one. 7. The conjugate of
claim1l, m%ogtﬁni’%{éﬁ&%ﬁas E’ﬁ%ggéﬁ‘gl yCo ﬁg%’sglgwlhol ecul ar wei ght of from
about 1,000 Daltons (1 kDa) to about 100,000 Daltons (100 kDa). 8. The
* conj ugate of cl al®n Fhe whingite ofacldinpd$.ywhirginessd glopiegite respaisestol ecul ar
wei ght of f¢ out .2 kDa to about..60, k 9.,.The conjugate of claim 8,
wher ei n sai 390[%Sg%%ka;pf)%tﬁgogsfr%%l&#ggpop&@%f’l%ﬁlgﬁ%s each with a nol ecul ar
wei ght of fromabout 2 kDa to about 0 30 kDa. 10. The conjugate of claim
9, wherein said pbl ¥Yhs tonjemate oflciedml 1 7Thehereinwaidizoajgite sompéeh ot h a
nol ecul ar wej ght. of from about. 5 t bout . 201cDa 11. The conjugate
of claims8, abﬁ@%@?ﬁ@ﬁ?@@&%ﬁ%qsﬁéﬁ@o&a@?%m ﬁ]a‘(gg'a nol ecul ar wei ght of
fromabout 10 kDa to about 20 kDa. 12. The conjugate of claim1ll, wherein:
sai d pol yal ][<yl 'anl;ggy@@bnjhgae af d1% dhegr%afrﬁmﬁawwllqﬁl@l}a@whtglykal kdga. I13. IThe
cenj ugate of clajm8, erei n sai d_ pol yal kyl ene glycol has a nmol ecul ar
¥ght of £ selrteth i 1%@ KR FoRpistS 6B %[ﬁ?llo%ﬂ¢o¥ﬁ%E%‘6WFu©%4@of claim
13, wher ei n gaRidbxpRkGabitysiRA as BihyeRkyPEE-1findI0l ecul ar wei ght of from '
about- 18 kDa to about 22 kDa. 15 The conjugate of claim 14 wherein said
pol yal kyl ene gl ycol has a . L .
22. The conjugate of claim 1, wherein said polyalkylene glycol, if

linear, has a hydroxyl group at the terminus that is not attached to the
bioactive component(s) (“the distal terminus™) or, if branched, has a hydroxyl

-group at every distal terminus.

- 23. The conjugate of claim 5, wherein said polyalkylene glycol is a
reactive derivative of said linear dibydroxyPEG.

24. The conjugate of claim 5, wherein said polyalkylene glycol is a
Q reactive derivative of said hydroxyPEG-monocarboxylic acid.

25. The conjugéte 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 cogjugate of claim 25, wherein said bioactive component is

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

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

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



mol ecul ar wei ght of about 20 kDa. 16. The conjugate of cl ai AP Muchdfetein

sai d pol yal kyl ene glycol has a nolecular weight of about 27 kDa to about
33 kDa. 29 March 2007 WD 20041030617 PCTI US2003/ 029989 69 17. The

conj ugatwoehumb@itm 1, wherein said conjugate conpri seRCHEBM303W8Ut one to
about 100 strands of said polyal kyl®he glycol. 18. The conjugate of claim

17, wherein_sai.d conj ugate coppris S froH1 about one to abOltlt. five
strands of &3 ’p%lsf/ljé‘frg§fy8%°§)t§caoﬁ.00‘155’.6 ﬁ{g’feglo,ﬁ W&E}egtam PEAPm 18,

wher ei n sai Helofpbigaheveanproidisa piplide 1t@osd, aleotkin Worntdneands of said
pol yal kyl ene_glycol .. 20. The conjugate of claim 17, wherein said

conj ugat e c8hi5PRREW hqrene, sphyRotifalapgc peleasmgfecton @ stiokint 2 BPWEai d

pol yal kyl en Atc]! i : i i i N sal

pol yal kyl engacgiryaglg Ipﬁ]i),&s)djcs saﬁ'?gcﬁ%ﬁé ?[rgig#?’%@fgﬁgﬂﬁgh%gt (lz%ny g{ﬁfrlllg Gglfaésg

monohydr oxy PB&sadittofzang ofithedbtegding ggoBEG- aci d, such as

di hydr oxyPEG | ysi ne. 22. The conjugate of claim1, wherein said

pol yal kyl ene glyggl . if .line .n a.hydroxyl group .at. the. term nus
that is not attathednt Eouweste of claipt 7, Soarsin S serito proteitis Seleessdy
termnus") @om fht ghiuBrReRedingtaen i, X Ynmuesgoulal a 81608 Yottt al

term nus. 23. The coglj ugate of claimpb5, wherein said polyal kylene gl ycol

is a react farergadipgalides andpraigingand glyeeprefping diah wimitor BEmCtoph@ conj ugat e
of claimb5, waekein,sakorBRl Hakbayeht Dh¥eel 1S a reactive derivative
of said hydr ongEGcr)mngcar boxg}f%_ii%gaci d.p%25. The conjugate of claiml,
wherein said bioactive conponent is selected fromthe group consisting
of a peptide, a pPofk¢ woniugyeyebplamr 87.nwherain spidaiepdde SAEWRAOT an

ﬁ@”e' cont aL,plag ﬁ&%ﬁﬁg%u ﬁgycg»ﬁzfgli’eg%‘ﬁc}hﬁﬁﬁg 3k NefGreaC IR YR L%ﬂl_p 26, The

#dr oxyl -containing co ol -containing conpo
conj ugat e ofcondisging &ban whigdiefetic dmintoly, Ghctionie gooajpduoping lutsinizéed ect ed from

the group consi sti .of tide, a protein and.a glycoprotein. 27. The
conj ugat e o?‘og??ﬂemr}%gf%“\ﬁ/ﬁ@ﬁgﬁ%ﬂgg%nﬂ}oﬁgp &’F&B‘i‘t gﬁ %01851016'16 protein is
sel ected frgmvwiieh@hoLe GSRSHSEMAREINE RAMERY, Vi Ehlackn@E st May ch 2007

peptides and proteins and glycoproteins that mimic or function as antagonists

of any of the foregoing hormones.

30. The conjugate of claim 27, wherein said growth factor is selected
from the group consisting of a colony-stimnlating factor, an epidermal growth
féctor, a fibroblast growth factor, an insulin-like growth factor, a transforming
growth factor, a platelet-derived growth factor, a nerve growth factor, a

‘ hepatocyte growth factor, a neurotrophic factor, a ciliary neurotrophic factor, a
brain-derived neurotrophic factor, a glial-derived neurofrophic factor or a bone
morphogenic peptide and peptides and proteins and glycoproteins that mimic
ot function as antagonists of any of the foregoing growth factors.

31. The conjugate of clajim 27, wherein said cytokine is selected from
the group consisting of erythropoietin, a lymphokine, an interleukin, an
interferon, a tumor necrosis factor, a lenkemia 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 proteolyti¢ enzyme,
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bl ood cell protein, a pignentary protein, henoglobin, a viral protein, a
pepti de hornone, a protein hornone, a glycoprotein hornone, a
hypot hal am ¢ rel easing factor, a cytok%pe, a growmh factor and peptides
and proteins and glycoproteins that minmc or function as antagoni sts of
any of the foregoing group. 28. The conjugate of claim27, wherein said

ser um pr otgioRidofd®els€ GliRbsferbdeOdidiasgf iR e CA NSRBI O18hdQf ligake. al bunin, an
i mrunogl obulin, a blood cletting factor and peptides and proteins and

gl ycoproteins t mmc or.function as .antagoni sts of any of the

f oregoi ng ser urﬁqgﬁlﬁt‘:@ﬂ‘ﬂ%@te ?@.laml*ﬁz Wfﬁﬂhﬁi&f%{l(%quuﬁsgiew,ls &P& n said
pepti de hornone or protein hornone or glycoprotein hornone is selected
fromthe group 34cUhsicatjuga@ &f clam ) twidieilr efid grofediyiio razynehird plasminogen
gonadotropig, | utei ni zing hornone, follicle-stinulating hornone,
insulin, pFo1%&tin, a somatonedin, growth horrmone, thyroid-stinulating
hor mone, a placental |actogen and peptides and proteins and

gl ycopr ot ei ns t3saTharcenjeaeer off diigt 160 Whasinasatdagptides tpsotein for @tygombteinhie an

f oregoi ng hornmones. 30. The conjugate of claim 27, wherein said growh
factor is %8EEtted fromthe group consisting of a col ony-stinulating
factor, an epi dar mad conjopmtenof Elaiad OF whaeihishidohbatie giropiuhd fiae ttddane ana
insulin-l&ée romh factor, a transformng growmh factor, a

pl at el et - FEFYAPEE§¥8It h factor, a nerve growth factor, a hepatocyte
grom h factor, a neurotrophic factor, a ciliary neurotrophic factor, a
brain-derived rguTid ccmpigite of aRin®n, wikergh isaill bidactive @mpaint o a0 phibitit @chor or
a bone nQ{nggeﬁ%c feptide and peptides and proteins and gl ycoproteins
that mnm &G UREPT on as antagoni sts of any of the foregoing grow h
factors. 31. The conjugate of claim 27, wherein said cytokine is selected
from the groupsconshatnatgtiof e@mpbditiaposmirising e | qonjuaaki dfeclai@nt and a
interleukiT an . terferﬁn, a .tunor necrosis factor, a |eukem a

i nhi bi t or YPHRREBTHCAKACPRPIS BESTIT8E S and pepti des and proteins and

gl ycoproteins that mmc or function as antagonists of any of the

f oregoi ng cyt oKOnBis: usd32f a Thepwad pligadfecife atloahtvffe confugiteionclsiad tloehzyme

Iasp?glt ggf f}:gpl]éésﬁgfyc#gc?ang &%%P ﬁ%n%ggflctg ]&I a r%ecﬁgal;nljegp %d£r9$e?1€, SdPaegg(l)sL,l t(f:eaF R2yme

physical disorder in an animal by administration.
40, The use of claim 39, wherein said animal is a mammal.
41. The wvse of claim 40, wherein said mammal is a human,

42, The use 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 use 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

kidney cancer, a bone cancer, a neurological cancer, a head and neck cancer, a skin

cancer and other carcinomas, sarcomas, adenomas and myelomas.



an oxi doreductase, a transferase, a hydrol ase, a |yase, an i®mvmEtiaz®@7and
a ligase. 33. The conjugate of claim 32, wherein said oxidoreductase
enzynme is a uricase. 34. The conjugate of claim 32, wherein said

proteol ytic enzyne is a plasmnogen agtivator. 35. The conjugate of
claim 26, wherein said peptide, protein or glycoprotein is an allergen.
36. The conjugate of claim1, wherein said bioactive conpound is a taxane
or a derivatiMeThesed claid 42, Whaemaaidugﬁttemofcllsedsailmele,cteu/rf&)ﬁreihe gﬁ(ﬁ!ipd

bi oacti ve conpou n,.anti bj ot or a erlvatl e there

phar mmce ETCRE DA pSGTEL BRRE b Figee A oot At ergieaie and a
phar maceutical |y acceptabl e excipient or carrier. 39. The use of a
conpound of amntseThiact bidaimnmduwheref sdidheirat disgasgatsdeaddd fednaihegioup including
conpositi ﬁngi}S %mg for the manufacture of a medi canent to prevent,
di agnose, Ycal disorder in an animal by adninistration. 40.
The use of claim 39, wherein said aninmal is a mammal. 41. The use of

cl ai m 40, wher4i Ths asedofheiaimad2, ivehegeirh suidgened® ;:lisEﬁlder issselectbd dioai the Byup
wherein said physical disorder s sel ec t rou 0 lstlng of
 cancer gy RPbE pEfuhR MRl seleRanSat ot At HGHE prfiptiasind

neur ol ogi aledr inidirisdritlesd, daortataPohpes dseaer gar sevan @nﬁmtlmmudm@ﬁmeley a
car di ovasgul arésgféﬁ)ase and hypertension. 43. The use of claim42,
wherei n sHFE¢ANAEr) is sel ected fromthe group consisting of a breast
cancer, a uterine cancer, an ovarian cancer, a prostate cancer, a
testicul ar canfeThe ae Ioﬂcigim @amﬁaei,n saidlneluklegibﬂ disardetyinpélenal, fram ﬂmlgmup
cancer, a ‘a% f testl nal cﬂcelr ancreatic cancer, a bl adder
cancer, ¥ %Z SR g discae gl @uélglﬁég "% neurol ogi cal cancer, a head and
neck cancer, a skin cancer and other carcinomas, sarconas, adenonas and
nyel omas. 29 Miér Tle L@@Gf?claiﬁ’l259,4‘4herai‘nmimmiﬁﬁtrmbmisMBterMerei n said
infectious disease is selected fromthe group consisting of a bacteri al
di sease, a funtgaJl“ sgv\ﬁﬁalm-ﬂ% W ergn saqcis%% raladm1mster10n1 I\(f:e disease. 45.
The use of clai m n’ sai BTG AL SN BEREEOYE om t he
group including I11V/AIDS and hepatl tis. 46. The use of claim42,
wherein said ¢dnétduse df domddr whaeis edidaimguistfatiomistdnad. gr oup  consi sti ng of
anyotrophic | ateral sclerosis, cystic fibrosis, Gaucher's disease,

hemophi lia andil. The use of claim 39, wherein said administration is topical.
52. The use of claim 39, wherein said administration is by inhalation.

53, The use 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



other inherited blood disorders, Ponpe's disease and sever e2¥Maishaaey

i mmunodeficiency disease ("SCID'). 47. The use of claim42, wherein said
neur ol ogi cal disorder is . selected fromthe group including Al zheiner's
di sease wpdooaebdshipl € sclerosis. 48. The use of cl ai mPEI/USAHIBHOIIBP sai d
adm nistration is parenteral. 49. The use of claim48, wherein said

par ent er al admnlstr?i?as is intr enou of ¢l ai,m 39,

wher ei n sai d.admi ni SIPat¥ dft { Jogelpnetigya 1yT’FP§W6t§‘1 #ailfyé?% 89%lher ei n

said admi ni strati on pr§tedtd |a‘ﬂaéxcep53ne JMeléﬁ@gl@ﬁp§$}aﬂfE‘a@8mo%?bﬁ‘é n said
adm nistration is by inhalation. 53. The use of claim39, wherein said

~administration is regagre f@nOVENWPWé% groups; shele phgbatordrgrogde bet ween a

pioactve comound s OB ALIGSko B0 LR RP Y one

obt ai ni ng a pol y&d:)k);ir@fhﬂmgl C ahorfoliakcticleds aﬂivatedntdanmtﬂray o nghidyr oup t hat

is a stably linked a xyl grou (b) .opti,gna i
- conversion of the pdl é‘ﬁ%@lﬂ”@ F@KGFQCBT@ 2§8 Lyé‘ﬁ( -g?y%“@%/ 030617
PCTI US2003/ 029989 7 3erightBng( @mpoln® o BEIRE0HNES 1R bbitifés suatl et

pol yal kyl ene gl ycol , protectlng all except one of the end groups by the
addition of one or saigrpel Ya@.m)&tgl:ecommﬂuvntgzeérvaﬂpg singlecderistizing ut oxy!|
group(s), aronxyI up( i | i jtyl
group(s)"); (c) pro &%ngt %2 Frlg(fngiaﬁrqg |%ér%a ﬁl\g}é[ﬁ&%%cf)e?llggl ve of said

pol yal kyl ene gl ycol dyupre@agdéipgg sai d pol yal kyI ene glycol with a
derivati zi ng conpqQun onpounds under .conditio s s ch t sai d
pol yal kyl ene gl yd 8] ??Q‘Hﬁ?ﬁ‘?‘érgﬁ%d“’%? ed 1 iprgpet Q g® group at-
agend that does nOtdeﬁ&iE%@Er[‘stiﬁ(tﬁ aﬁ@@ﬁk&vﬁagtyamqhbmng g[b@paneﬁegr oups
¥ if a bl ocking group was added to protect the end group%ﬁ%1 :
ac a%ne

descrl bed in step (W%@@'@P&r‘@ﬂ@m HpoyEisdhe pPEVRIIPE) SGED G
nore steps, wthout deEJH%%% E,T@ﬁ a;bg@élﬂag Q5 éboaah{o%ﬁhﬁ dﬁéﬂj{ descrl bed
uce a

in step (c) above, to pro et 1 oh activate yal kyl ene
gl ycol wherein the dicivaitd payaicylers giyc@v&eiain th@ éxsml terminue ohgha‘tabxyl
groups; and .- ' .
termini are hydroxy! groups; and
(e) contacting said monofunctionally activated polyalkylene glycol
with at least one bioactive component, under conditions that favor
the covalent binding of said monofunctionally activated
polyalkylene glycol to said bioactive component, or

(f) Alternatively, performing step (e) prior to performing step {(d).

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 f-butoxyl
group.

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

derivatives;



(e) contacting said nonofunctionally activated pol yal kyl ene2%¥gte®P007wj t h
at | east one bioactive conponent, under conditions that favor the ,
coval ent binding of said nonofunctionally activated polyal kyl ene gl ycol
to sai dvwa s@§bicse conponent, or (f) Alternatively, pEETEPIHEIEep (e)
prior to performng step (d) 55. ThHé nmethod of claim54, wherein said

derivatizing gro .S sel ect ed t he .gr.o nsistin an
al dehyde and a cgﬁb(s)e a%%ou’ﬁ?“@é?ywﬁ%pmﬁ%?%‘g%’yg#) ﬁoﬁmstg%, %\%rei n said
bl ocking group is sélaizhgde dadomist RBHGIPEG bPNSvekédphaed dhrdmhd-t yl group,

an aryloxyl group and a_ t-butoxyl group. 57. A nethod for separating a
| i near rmnohydroxyPEGfaH]Fﬁn@’é]I dehyde fromthe correspondi ng PEG di al dehyde

conprising: (a) n i ald.. h 0 G hyde to ‘
trityl derivativ s}'g@%‘rgh%r cﬁ]!mZOégéﬁ%@%%g%%%%%%edﬁgﬁ%égfo29989 74
(b) separating nonotyirbyyiGmnnaddthydh perehyidralmia bhendlGof dheatrdghyde and

any ditrityl'PEG by rever.sed-phase .chroma- tography, and (c) converting
the monotrityl PEG nﬁ?&ﬁl%%?‘g SE5HBho- hydr oxyPEG monoal dehyde by

hydrol ytic renoval of the trityl group in an acidic nmedium 58. The

met hod of cl ai m 53, Thbemeihnd Séfi Claik Sy HeeinS sai@r aldétyde il ot defdydes are,

in the formof_ acetal derivatives. 59. A conjugate produced by the nethod
of cl ai m 54 dialdefyles #reiciha fRrgLaface sl deFEUES9, wherein said conjugate is
reduced or substantially reduced in antigenicity conpared to a conjugate
conprising the sanp RhRslkipt&ueQIMANEHetoli RkediR4t he same site or sites
on the bioactiive -conponent to the sane nunber of nol ecul es of :
pol yal kyl ene gl ycol of the sane size and_|inear or branched structure
tdrgt contain an 89-k SR royyrgatp oh flatoned, whestin saideiopiugets is redupgleor
potyal kyl engyigl 60k fefuddd (i Shnti g @iciGUBhPhitd Q. &gg-dg%%omghmme groups at
the distal termni, if the polyal kylené glycol 1s branched. 61. The

conj ugat e ofam¢ hiowiHP, copmenenininkei @t el seaieksiteeresityh ywoohe bipactivdl ect ed from

the group copsbsichl® Bl BaROmAit B HEAGuREbE PolyaRBhnd FRBPLY BRI

same size and linear or branched structure that contain an alkoxyl group at the

distal terminus, if the polyalkylene glycol is linear, or contain two or more

alkoxyl groups at the distal termini, if the polyalkylene glycol is branched.

61. The conjugate of claim 59, wherein said polyalkylene glycol is
selected from the group consisting of a poly(ethylene glycol) and a copolymer

of ethylene oxide and propylene oxide.

C} 62. The comjugate of claim 59, wherein the polyalkylene glycol
a - 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. '



of ethyl ene oxi de and propyl ene oxi de. 62. The conjugate of 2&Maich28¢
wherei n the pol yal kyl ene glycol conponent is selected fromthe group
consisting of a linear polyethylene glycol) and a branched pol y(ethyl ene
gl ycol ) w@®304/8%e17conj ugat e of cl ai m59, wherein eachPSEUS208FIPAEI cyl ene
gl ycol has a nol ecul ar wei ght of f/fom about 1 kDa to about 100 kDa. 64.

The conjugate of .clajm63 erei.n i ol yal ky] ene. gl ygol. has a

nol ecul ar wei ghtéé(:jf ﬂi“? SW%%?{gmﬂﬁét@eg&b‘bg?d@éiyﬁ{fﬁkg‘iéfyﬁfﬁlrl&aﬁ 2007 WO
2004/ 03061 7 t¥ChtauSe 0SEA 29089 niSlecdl. wdible GOROMAMoE: DEDE i@iabdii4, Wherein
sai d pol yal ké{l ene glycol has two branches, each wth a nol ecul ar wei ght
of from abod?kPakpDa to about 30 kDa. 66. The conj ugate of clai m 65,
wherein said pol yal kyl ene glycol has two branches, each with a nol ecul ar

‘ i gh f f . j f clai
ot o rom sl om0 KER By Hheppiapig of 1o

64, wherein said po has a ht of from
about 10 kDiéwe brasblings e2b willn 2 B@ccildreweight ofgfvm abouic b EDmté abowther ei n sai d
~ pol yal kyl enﬁogb col has a nolecular weight of about 12 kDa. 69. The
conjugate o i m 64, wherein said polyal kyl ene glycol has a nol ecul ar
wei ght of from about 18 IcDa to about 60 kDa. 70. The conjugate of claim

69, wherein sai déholthatdkyk@iaof@lant@d, WhGeia saidobtlidydsne Whicoitiasaf from
about 18 kDa to about 22 kDa 71. The conjugate of claim 70, wherein said
pol yal kyl en@l"gﬁ ‘gbweﬁ&@%&owog&b@Epam%ﬁgz%@%\bout 20 kDa. 72. The

conjugate of claim69, wherein said polyal kyl ene glycol has a nol ecul ar

wei ght of about 8% kbRcdPuaboiitcla3d dv,D&herzi%-saiﬁ%lﬁﬁaﬁdﬁgglﬁom{asql ai m 59,

wherein said con{ggga_te conprises from one to about 100 strands of said
p@ym kyl en&qlgoplepieighiiof bt 12dMaugat e of clai m 73, wherein said
cenj ugate conprises from about one to about five strands of said-

pol yal kyl ene gl ygo! Thd Sonjddh® SUMHIR! GhQEinGhall filyidiy 1M RbMA I d
conj ugate conpri ses about one or about two strands of sai'd pol yal kyl ene
gl ycol . - molecular weight of from about 18 kDa to about 60 kDa.

790. The conjugate of claim 69, wherein said polyalkylene glycol has a

molecular weight of from about 18 kDa to about 22 kDa.

71. The conjugate of claim 70, wherein said polyalkylene glycol has a
molecular weight of about 20 kDa. |

72. The conjugate of claim 69, wherein said polyalkylene glycol has a
" molecular weight of about 27 kDa to about 33 kDa.

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

one to about 100 strands of said polyalkylene glycol.

74. The conjugate of claim 73, wherein said conjugate comprisés 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 coﬁjugatc of claim 73, wherein said conjugate comprises

about five to about 100 strands of said polyalkylene glycol.



76. The conjugate of claim 73, wherein said conjugate conpr?%¥erchaBiut
five to about 100 strands of said polyal kylene glycol. 29 March 2007 WO
2004/ 030617 PCT/ US2003/029989 76 77. The conjugate of claim59, wherein
t he nono¥Oneusiodwssl |y acti vat ed poln%/al kyl ene gl ycol FSTFRWPHEB%Sy Nt hesi s
of said conjugate is selected fronithe group consisting of a.
hydr oxy PEG nonoal.de e VR e - Of A noaci d.
78. The conj ugat Zgl’o?ﬁll gl gslﬁﬁﬂ%age éﬁgérﬁedlnn@f h%%%of%‘%e‘??%%%@gzgﬁﬁ i vat ed
- pol yal kyl eneciitajdiopolysikglens gijvel sped edhs sphthesdd df Goid) cghigatdhés a

hydr oxyl gro at Jdts distal termnus, if it is linear,.qr has a hydroxyl
group at e\fglg‘ffg%if’?%lthet B1OHP (fqusising ?ﬁaihgdrggcg:-?ﬁ(ﬁ-g@}m%g;hy%ﬁ@ng&j ugat e of
clai m59, wheiBidesthoriBpabinsic.enablyd. activated pol yal kyl ene gl ycol :
used in its synthesis is derived froma linear | dihydroxyPEG 80. The

conjugate of claim59, wherein the bioactive conponent is selected from
the group consi st/fndhef cenipeai i ele, claimpidt siheeig ta ywepeforaionallan  or gani ¢

conpound, a L e- ot al i I ~C i conmpound,
o Tyr oxyl - asAPRRCo oA PSR e Bri U B I = "R The
conj ugat e ofhydtoaylinge8@h atitzeligalnessng, O i0Bdinewe ochaxpdrndntsyl srouset ect ed from
the group consi sti of. a penptj de, protein and a glycoprotein. 82. The
conj ugat e oﬁV@Wéﬁﬁﬁgﬁ?N%ﬁé&éﬁﬁﬁeaﬁw eptide or protein or J glycoprotein
is selected fromthe group consisting of an enzynme, a serum | protein, a
serum gl ycopr ot ei7n, Taeblkogdgne! bf PHgheIT), wheRind ROt BbMofhdio8hNy
henogl obin, a viral protein, a peptide hornone, a protein hornone, a
gl ycopr ot ei ricitstopelyalkyles shvpel ussil dn Als) yaless s daived fom @\ limsgs ne, a

owt h facQghﬂgﬂgPngtides and proteins and glycoproteins that mmc or

furicti on as antagoni sts of any of the foregoing group. 83. The conjugate
of claim82, wherein said serumprotein is selected fromthe group

consi sting of an 88 Bdsicenivgate afraleivgide rdherain the bipesbige cowpensnd is f act or and
pepti des an i NS, CORGQS 64 t,mmc .0 . 0f. as
ant.agoni st s%&%?ogftht%%go@o%egm %gfseg?e m p’r% &%r‘f%_a %lgédléa&?t%:lh’ %607

organic compound, an amine-containing compound, a carboxyl-containing

compound, a hydroxyl-containing compound and a thiol-containing

compound.

81. The conjugate of claim 80, wherein said bioactive component is

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

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

O glycoprotein is selected from the group consisting of an enzyme, a serum
protein, a serum glycoprotein, a blood cell protein, a pigmentary protein,

hemoglobin, a viral protein, a peptide hormone, a protein hormone, a

glycoproteh hommone, 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.



WO 2001/ 030617 PCTI US2003/ 029989 77 84. The conjugate of ci9a¥iarcig2007

wherein said peptide hornone or protein hornone or glycoprotein hornone

is selected fromthe group consisting of an antidiruretic hornone,

~chor i onix® gosesdetr opi n, | utei ni zing hornone, follicPETAIHIN2AT ng

hormone, insulin, prolactin, a sondfonedin, growh hornone,

t hyroi d-sti nul at , pg.-hor none, a_.pl.acental, | act ogen an epti des and

proteins and gl y%‘gpﬂg? g R A helrﬂﬂcﬁafbﬁﬁeﬁggah‘g BRhi%ts of any

of the foregeidy hemoBneas. gBboprdfed) ¢ORhMBALE sBlkcted AfrdmBoe WhmApei n said

grow h factor is selected fromthe group consisting of a .

col ony- st i nfnsisting of ey aptidivgatice hrarensa cheiwin BonadgEerin, IHeiREBEOD| ast

growt h fact i o= L r fackor ransf orm nes-. gr owt h

" factor, ap glime()?lg*tif g&r’ig3 éﬂé&ahléﬁﬁo%w%ﬁ%%f o]lgsﬁlﬁlg’ Hg)%gﬁbrg o%mt ﬁz}rg%i%r, a

hepat ocyt e gmedh hhdramotgr thymidigimualntingp hioandrac tao placentali Rdctogyn readr ot r ophi ¢
factor, a brz%liéln-ded'i ved negr?tro hi.cg’%act.or., a.glial-derived

" neur ot r ophi BHASET 879 YPICHS|FER SYCRBPEIS JeH RIBe Bt HEtghe PAserEEs and

protei ns andf sy\TeRy BERbS hbRAddned M c  or function as antagoni sts of any

of the foregoing gromh factors. 86. The conjugate of claim 82, wherein

said cytokine is_selected from _the group, consisting of erythropoietin, a

| ynphoki ne, an i $-e Do couivgatenf claipy &2 poeigh, said grawdh g ivwiesteflact or, a

| eukem a | BB h0'pnh 364:aMind 38 cbREOURORRIE fabior, MLpRRARLGSSyAN pr ot &i ns

~and gl ycoproteins™that mm¢ or unction a antagorﬁ)ls.s any of the -
f or egoi ng cyactiti mbkrobB:t grThib fecioy, ag atselimifike graivih B2ior,vehieareformizgi d enzyne

is selected fr the gr consisting, of a carbohydrat.e-.specific enzyne,

~pr ot eol yt FC'e Aoan aggﬁa%‘ %éégyee%&ﬁ ) etfmgr’tar é‘ﬁrsvlgeglg‘g& By dr ol ase, a
i@se, an i hersercytczravath fBctod, b gametofitc faliag aciliyriigatretrafhiciztibia87, wherein
sai d oxi doreductase .enzyne i,s. a uricase. 89. The copjugate of claim87,
wher ei n sai Tab’i"é‘?%"(?ﬁ ‘i‘%tr‘él?%f?ﬁmﬁs"‘ %‘aﬁa‘?rg?ﬁf]ﬁ‘ﬁ E?Phé%%‘i?gf”b? bongy. The
conj ugat e OfndehiRigBAS beptildQing ipBptiRk dnd BR%difkean tdleifls tha@inteRRProtein is
an al |l ergen. Cg’ig l?ar 0%8%007. \I/J\%p2004/ 0%0611_7 P(%Iﬁggg0031029989 78 '

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

86. The conjugate of claim 82, wherein said cytokine ié selected from

“the group corisisting of erythropoietin, a lymphokine, an interlevkin, an

imterferon, a tumor mnecrosis 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.

O 87. The conjugate of claim 82, wherein said enzyme is selecied 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.



91. The conjugate of claim59, wherein the bioactive conpodfdiagd 2907
taxane or a derivative thereof. 92. The conjugate of claim59, wherein
sai d bioactive conmpound is an antibiotic or a deri j of . 93. A
phar me@QAPHEM onposi ti on conprigjng the conj ugat eyﬁtﬁg?sg@%%Q and a
pharmaceutically acceptabl e excipient or carrier. 94. A kit conprising

t he conjugate dfi.cTia confuga®mf ciuikis0, ehefein e hipatihe @baorndé&uii cal
conposition of claim38.  96. A kit conprising the conjugate of claim59.
97. A PEG'ia?{‘i?&é’Gﬁge‘&Yfﬁ‘ffBg}eﬁogn, wherein the PEG conponent does not
conprise an al koxyl group at any term nus and each nolecule of PEGis
attached to a sioNgis dobjighle BPLBENES wHerdin il Blo8eiFve LBmPAurdNSad | pi d

mol ecul e and_on said nolecule of PEG 98. The composition of claim 97,
wher ei n safiibgticer afleaxafize et is the amino group of ‘a phosphati dyl

et hanol am ne. 99. The conposition of claim97, wherein said site of

attachnent is 43}.1eAh}fﬂin?%é’elutigilOU&Pfo%itgﬂla%gﬁlg%@ggﬁ% r C%%%éﬁelﬁ?i conposi tion

of claim97, wherein*said conposition is r ally
reduced i nelainmithardesgtisivaceyticatippecepidble @xeipiefiGr chiiposone conposi ti on
conprising at |east one airoxyPEG or a PEGthat is attached to a lipid
at nore than o site or to. e than o Lipid nmol ecule. 101. The

conj ugat e - of c{%- mAzg,th&rgr%ﬁ%%qnﬂl%%%}%qi s selected from the group
consi sting of granul ocyte-nmacrophage colony stinulating factor (GW CSF)
and fragnents, 9far ifxit soramitirgahé plaimnyesiitd esapdsitioh®Z clalth88.conj ugat e of
claim82, wherein said cytokine is selected from the group consisting of

el o5y, eckePhone, S0 R LBAI JRudgshor (9 and Tragments

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 Hpid at more than one site or to more than one lipid molecule.

101. The conjugate of claim 27, wherein said cytokine is selected from
the group consisting of granulocyte-macrophage colony stimulating factor
(GM-CSF) and fragments, variants and derivatives thereof.

102. The conjugate of claim 82, wherein said cytokine is selected from
the group consisting of granulocyte-macrophége colony stimulating factor

(GM-CSF) and fragments, variants and derivatives thereof.





