TARGETED POLYPEPTI DES [ 0001] The present invention

clains priority to U S. Provisional Application Serial
woOlao0cfB88c@49, 478, filed February 1, 2005, whi chPC$/US2006/003575

i ncorporated by reference herlein in its entirety.

FI ELD OF THE_| NVENTI ON 0003£ The present invention is

di rect ed aPOLYALERPAR REBEVERY GOMPQSITIQYS

mol ecul ar bi ol ogy, CARSEVMERERDD ~medi ci ne. Mre

particularly, the present invention relates to

conpositions conprising a BLyS pol ypepti de conj ugat ed

to a cytotoxic agenkﬁg@ﬁ EEQ ch conpositions

i n therapy. BACK jdﬁ%%ﬁ#ﬂ%ﬁ [0004] B

[009kb hoElis eprication|ckiros pricitaumdentis U SfC. il be(e) fisfprovisional
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L l e f th B- cel |
bR 200 R 0 IRk 8RN ae Loy 11L-a,
IL5 IL-6, IL-7, IL-13, IL-15, CD40L, or CD27L (CD70)
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gene encodi ng BLYBAGKGRHEENDENFORMATION 0NDSOMe
139g34. [0005] Human BLYS is expressed as a 285 ami no
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the gﬁlls (Mpore et al, 599 %ggé%% Sol ubl e BLYS
FREFInmtE! Rty h%{isfaﬂéé%e eqognpoggon profigetymthe free
adldsqma@amlbrét 1hBioRLRRRKL (1 99%') 96:166240478y" . Ly6Dbri ght |
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ore et al, 1999 supra). Thus,
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uccessful devel opnent of tunor-targeted therapeutic
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Se@ﬁl NM%"OYGSQfmF) f}ﬁé@myﬁs czoggent s and also on the
bi ol ogi cal activity of e delivered agent. Mbnocl ona

ant i bodi es have been enployed to inpart selectivity
(0081 hetipfhes atomgtishipdasradable fijacid meresmer basgd entiensérch as
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capte nmtvenﬂhmtocmlmmﬁﬁﬁhomb Sjotigastetsaspokshér aldodsit— Wseful for further
gelonin and various antibodi es (Boyle et al, 1995; Xu
et al, 1996; Rosenblumet al, 1999). In previous
studies, antibody ZME-A 8 was chenmically coupled to
purified gelonin, and this inmmunoconjugate
denonstrat ed specific cytotoxicity against
antigen-positive nmel anoma cells both in tissue culture
and |n hunan tunDr xenogr af t nDdeIs (Rosenblun1et al
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abnormal ly proliferating B-cells. SUVWARY OF THE

I NVENTI ON [ 0008] The present invention concerns
worbtdsmwdss4of generati ng and usi ng nol ecul es t haPCpUSS®E903575

targeting activity, such as t20 a cancer cell,

including in a tunmor, for exanple, and cytotoxic

activity. The nol ecul e may conprise a conjugated
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sGRHRb-SESaRRIe B AL BaRTE B 5 BOLYPER L0 4. Al e

(kg.eg): 2456 R46BC dmbdditont thy cigﬁarﬁk}i}o gtonp 1s-?\rnf]thlli5jdlﬁéﬂ PR ®Id§ and has
nj ugat e coO ou nay. be a ttached to one
oGZ AR e ST B O Recit ingntof 1 Spashiod; Sath Rebitars (204

4&/8H08).ments of the invention, the targeting activity
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p1 ﬁpept rglthou hin alternative embodiments it
tlgrefide etlc i Frgeatsicase copigpnst molecples thppugh éreggyyeblike surfaces.

DefdfizioaqBe dHewidaPedd§loSition SHehd éeltd?ﬁerg@cllﬁ&%hleanﬁ & rnb Bstimuli
pot entially interchangeable wth BLyS woul
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i nvention NO 1 refers to Ul T
thﬁ wite of g@taapq@tﬁweeagﬁss @ﬁﬁ‘t‘«rmn@ﬂls@ﬂely bSER drﬁ}Slele@ ratef afitlee
%%1 nucl eotide sequence of human BLYS. Ami no
aC| eS| ues 134-285 of SEQ ID NO 1 conprise a
sol ubl e i soformof the BLyS pol ypeptide, which in
(00871t ai Phearsss diashernists) and chrmiral ehgingers draell logking belyond tradiional
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arpJ{or Byw Bhy Betteppolamer mttistr debivary odrogpsitiohs Bltyéhtmlled ddlzvery of a
ﬁ"ﬁlri’llf e i nvention. Functi onal
E}; eﬁ%@q}g;fw%{a%cg{’ee; éo appropriate for use with

the targeted conj ugat ed poI ypept| des of the present
i nventi on. Nai ni
activity with at Ieast 80% sequence hom)l ogy, at | east
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angipp peifpidie sen-amino geifl mdmepersm@u nitcsughrivotilyrsiet amidh PEA)
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co]tgléte?taa%g %)eql%glte 11%?18% eas? pfg%eghinve St &s aﬁsto%aﬁe e tgeﬁ)rﬁ%use %hat
P&‘m BEURB ond BEQ ¢ H&GbrﬂnuhltedﬁE@lb@ef\@lﬁerylcﬂmpbdﬁtﬁﬁns that

unct nal e alents co e at .l east
infRSHeE s Ca e ﬁterappwdﬁﬁ.os Aot g dre
baCkime of thapolyhiat fobtifnd edleast 6f the AR ﬁr))maﬁ@ba%@one of the
[0011] In sonme enbodi ments wil dtype Bﬁys may be
utilized, and in other enbodi nents nutant BLyS may be
utiIized. Exenpl ary BLYS nutants include a nutation at
Cysl 46 (Chen et ah, 2002; 2004; 2005), and in specific
enbodi nents the nutation is to alanine or valine. BLyS
mut ants enployed in the invention will retain the
ability to target B cells, such as by retaining the
ability to bind at |east one BLyS receptor. A BLyS
nmut ant may enhance any activity over a wild type BLyS,
|nclud|ng the ablllty to blnd a B cell, such as
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that express a BLyS receptor, such as TNFRSF 13B/ TACI
(SEQ ID NG 4), TNFRSF17/BCVA (SEQ ID NO 5), and
WO RRBB8643C/ BAFFR (SEQ ID NGO 6). In certain PCT/US2006/003575
enbodi nents of the inventiord the conjugated
pol ypeptides of the present invention wll
specifically bind a cell expressing a functional
poe,qwr wed embiseht BEQHable MAnder bEBEEDad0es of be peig@etsin the polymer
In certain enbodi nents of the invention, it is
Pa@lfkﬁen‘pl ated that cells expressing a BLyS receptor may
be associated with abnormal B-cell proliferation. One
[0069) h  Skénd enitodinkeat, atramveaabn preﬁtdtmolBEV$aTm§e debiyary

dinmers or .trinpers in
COF@E%B?H ?Ivgﬂche} east qne b}%)ac 1ve e%t Ezdgég@ltsﬁ ai{ileago%g%e Ia%gbéee %olymer
W6 @i poly@its isof PHA0 hj vikgepd c&ﬂmmal fppeye defegbaldystrustaiabveula (D,
herein will allow for the formation of BLyS diners,
trinmers, or any Itimeric protein conplkex.[0013] In
certain enmbodi nenbs, ohe WBLyS pol ygepd i %ﬁé is attached
to a nmolecule. | cm%ém—lca%dcmb@—WEfQﬂ t he
attachment is a doval erd R¥tachment. R gddi ti onal
enbodi nents, the nolecule is a cytotoxic agent, drug,
a chenot herapeuti c agent, a radioi sotope, a
proapopt osi s agent, an anfdrmahdl)ogeni ¢ agent, a
hornone, a cytokine, a growh factor, a peptide, a
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B?rrglé%éa%?ﬁgro% a ?%ISQE gdut ?gg g1 gs%/lﬁg Hg&%ﬁg{/@ecgd@%ﬁ’%d& of
a. Bﬁlﬁﬂmﬂﬂao@fph&ﬁbxaﬁ(dlmd ylkarzn?3,B haatkiangliaddery)disinnareic epid or 4,4°-

(a%%%gcggyéﬁggx)a %mcfmd“@z éﬁ?'}gbcywng E&S %fqirgh(g@gén%%r ?’e[‘u?rﬁted or

w8 SRt rebilNes BE therpéutic lduasdsy the Rialn iydigidyal nnhcmouiea ardhat

may be attachedtoaBLS de a
e
((?2-(?‘) aRyRAL (@%J@io)iigﬁ 0t;-CS alkiyR ﬁild‘—L(dJHa)ZS(ni&Eﬁ; andrR? is 1ndependent1y

d | e
s@qm@defmr@aw@?m%&%%%mé of Chd A eahg Caen PRt (P

ﬁ%fog l'ené€l Rety Ot Rddnfents SN UASY @ﬂlhﬂlﬁfohmlgjmfﬂstructural
|um ved factor. In further

[ rr

fmtac(mrend somlmn@lo@y ke i <Crohalbylpnsu i ze> %ﬁﬂylﬁslea saturated or
ibaskeredfnt er f eron-g

apippftgd biipel 4 g sl (TN 2.

or GwW CSF (granul ocyte makrophage col ony stimul ating

factor), for exanple. Such, exanples are representative

only and are not |ntended/tIxc\ude ot her

pro- apopt osi s agents, ah®| -argi og€d ¢ agents or

cyt oki nes known in the ar}‘o In sonme enbodi nents

of the invention, a reconbi nant gel oni n peptide toxin

is provided (shown in SEQ ID NO 7), which is disclosed

in US. Patent No. 5,631, Bé&ihula@@ which is herein

i ncorporated hy refere The r.econbi nant iT

or 3XEA %}W%Eaﬁ?%%wl?aﬂ\‘gf’éﬂ’(‘ ﬁscﬁgﬁfﬂﬁ' t%‘ﬁyraﬂngor i(%lnﬁor
fragnment of SEQ ID NO 7 that retains toxin activity.
In certain enbodinents the gel oni n conprises residques
110-21 % NO 7. Ingayfultfer sgecig‘ic

enbodi S the aming d"§ o PL:Aale] ¢l t

| east ou ﬁ gh clngaigfba ogt,'_, 0 Iq%ﬁ%% 0,
at | east about 7 at | east abo 100 at A east about
125, at |east about 150, at |east about 175, at |east
about 200, at |east aboutE&zmla @) at | east about 250
contiguous amno acids fromSEQ ID NO 7. O her
conmpounds of the present invention include a

reconbi nant gelonin toxin that contains the core toxin
region in addition to having at least 5, 10, 20, 30,
40, 50, 60, 70, 80, 90, 100 or nore contiguous am no
acid residues of SEQID NO 7 in addition to the core
toxin region. In other enbodinments of the invention,
gel oni n conprl ses SEQ I D NO 21 (Genbank AcceSS| on No.
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provi ded having the sequence shown in SEQ ID NO 8. An
exenpl ary pol ynucl eoti de encodi ng t he conj ugat ed
woabospegdsr de is shown in SEQ ID NO 9. In anot ReT/US2006/003575
enbodi nent of the invention, 4an exenpl ary ‘conj ugat ed
pol ypepti de is provided having the sequence shown in
SEQ ID NGO 10. A polynucleotide encoding the
W?wsmmligme@ o shogps tockbouts] SQImmgésmbSEQ 11 NDp rﬂ.iges from about
t nts.of . the in |o , the
OB Hb BB RS e o el B Bbmaghenony -
(‘BeC@blﬁkanﬁ:, 3cBO(dﬁ<ammtryildaoxyt)d1c1ﬁma héid by 4 4Kalkﬁﬂéﬂlbylﬁloxy)dlcmnamlc

oD e BRI AT oPf S o B e o
tleendpiewtiiar ditacids;@het RSis (tﬂéﬁé&])ient@ﬂl@@trog&ﬁ (CLOLY 418 or @(fkd(/llg)raryl ora
rd|nsHV% # exaﬁg [ 0017] Polypeptldes of

PR £ BRSO TR il e g e dapsndegily gloptad from the

gRRp@oisistial of Ryrdga qUL-CP/blloERORCH eiuyenyi t@ﬁ@o ﬁﬁ%ﬁg@a &) aryl
&é ﬁg& &:s are at |east five amno acids in

<‘$1n E FawB et s((dH)% prd Ry Wﬁpe@ﬁenﬂd@ﬁlﬁ@}ghﬁ@ﬁ the group -

cmisﬁﬁ% Bt qo;sgo) %Il@leﬁ@ Q@E cg% RO ient A ?gﬁaﬁkﬁf:&gﬂ gczhézo) ablgylene

| ength, about 5- anino acids in
bigy Clé’o@t&m%@@f éufh 3rﬁ3d@ehvdsohpﬁtql%quﬁmmrabfounulg(ll)md gbmbinations

thbRQE, B8 Pt dues of%g)tﬁfﬁed%g gnsa&ll?ﬂ?cfe t}]lért ﬁéﬂﬁy {iloaso 00, or about

5-about 5000 am no aci or exanpl e.
%ﬁOlS] The conjugatlon of the poI epti des of the

[P 8k e ko Fnpihesrmpbodingea theepo Wﬁﬁ@eﬁ‘g@@ pelpipeshsvingtsl chemical
fdfﬁﬁ[hsdehd?ﬁ;kal%ﬁﬁmcwfrﬂ"forﬁfﬁm)& by both chem cal

conj ugation and "genetic conjugatlon such as

reconbi nant fu5|on proteins conprising the BLyS

pol ypepti de op¢ratively |nK$d to a cytotoxXic peptide.
The cont enpl at Cd)rﬂﬁ— _ ] _ _\/_Vlut_ —FE“h 33?1 ol ypepti de
i ncl udes conj ugati on ijon of the
protein (within the flrst anlno aci n nt erna
region (between the N-term nal and C—ternlna

regions), and/or Cterm na A of the protein
(within the last 100 am no acl ds). Conjugation

t echni ques envisioned for use in the present invention
whgrein eigagss ot dbautdeioabeut A 59;evhereif BB 19 indpmilengiatseldcted from the
| e
R S ok | YA AR T o
aIWHCyﬁemlk}dﬁ(@HﬁpS(Cﬁe)sand —f@Hz)soiﬂ. ovselebiiedrépmdhe group consisting of
Il

ERAPIRILE AP W e RAMRSE BT g ¢
dlpahytdr(lhﬁ:x@lq:mﬂ syrpcﬁpﬂal fhemule {IEx snd K)G 1ah1dé[fmﬁ6ht1§@bldcté<f@d>rﬁ I(ICZ-CZO)

al%ﬂgﬁeo g&p@g gl%eﬁgpege e{}l[?rgc&(ly 1|c§cﬁ1:::-£€:é{nl 1%3 Pg{ é? c# ?p}g(ﬁﬁo}}ﬁutols of

ganefal feiulaglly pe@idud of oatRakl obinshthtddithesipeRd HBE R Afktures
h]s %lnked end-to-end to a second pol ypeptide or a part

he second.pol ypepti de. [ 0020] The present invention
al so provides nethods for treating a subject with a
Bcel |l proliferative disorder conprising adm nistering
to a subject with the disorder a therapeutically
effecti ve anount of one or nore nol ecul es of the
i nvention, including conjugated pol ypeptides. The term
"B-cell-proliferative disorder"” denotes nalignant as
wel | as non-nmalignant cell popul ations, which often
appear to differ fromthe surrounding tissue both
nor phol ogi cal ly and genotypically. The cytotoxic
pol ypeptide nmay be |linked to the BLyS pol ypepti de
through a variety of nmeans known to one with skill in
the art and described in further detail herein. [0021]
Exenpl ary B-cell proliferative disorders that may be
treated by present invention include at least the
followi ng: B-cell chronic Lynphocytic |eukem a/snal
| ynphocytic | ynphoma B-cell prolynphocyte | eukeni a,
Innunocytona/lynphoplasnacytlc Iynphona (+/-
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ti ssue (MALT) type, Splenic marginal zone B-cel
Lynmphoma (+/-villous Lynphocytes), Hairy cel
woeulomssa; Diffuse |arge B-cell Lynphorma, Medi aeriusalos/003575
(Thymic) large B-cell Lynphora, Intravascul ar |arge
B-cell Lynphoma, Burkitt Lynphoma, Plasma cell nyel oma
(mul tiple el oma), Monocl onal gammopat hy of
undet eP4A plymerhaying e shevicusiructis desceaihed by genembstructural
ﬂﬁHB ing nyel oma, Osteosclerotic nyel oma (POEMS -
synéro%e Pl asma cel |l | eukem a, Non-secretory
nmyel oma, Plasnacytonas Solitary pl asmacyt oma of bone,

branedullgrylplesnacyt nstro
erenlrebyl ERe.as.- Saawy ¢ ﬁg %Kﬁmo T
| pmunogl o uluh,gep03|t|on ﬁsﬁ St Q&g@f
ain disease, and Prinary anyF0|d03|s [OO%%]

particul ar aspects of the invention, the co 05|t|ons
and nethods are directed to B-cell proliferatlve

di sorders that are refracFampla(@)a treatnent. The

di sorder may be initially refractory to the treatnent,

vﬂl@reﬁﬁraﬂ%&q{o%gbowytoka% 80 rrﬁ Mnggst abodt 6 Pto aIBthg)z‘ﬁ ?H{[&QE from

durin initiral or subseq fluent “treat me
algyuih 8.9 temm DAeRtis lrtdﬁpetnldglﬂmvlemd ﬁmndmh@em (Cs-C10)aryl(C1-Cy)
for t
SAPINES k3, Syt U8 0L oAk U Qb ey e
ﬁamEihe giolp pmmishﬁgofdﬂdmgerd (Gp€¢atkyl, I(@z ~Ogralkienyl) (a:rz-cs) alkynyl, (Cs-

o0 SRRl D SR Y ECKEBTICAER T ST eRP oMot fom conssting

oﬂ(mf]@_ﬁ) a_tlk}emen(:é]atczg falkfamylawtcm alkylounend biegelitefiagneusof 8.4:3,6-

ar .11 or U or . cer.ni reyventi ye
oo Lo BNy TIPSO b e PLe ok
alkylene, §CH Tk h]ll@hy(bsrne ot alksAyx;3h) BicglellcafyRehehd o33 B&ibhiydrohexitols of

Cbn ni eat enbodi ments, the tam may be.

T FPul C HRoL8 SRl B SUPRFERBPD pugmixures
ﬂk&%24] In other aspects of the invention, the nethods
and conpositions are utilized for an individual that

BRE) { RO PR etbtimen Bt Boner P o iedB oS B gptomer having o

clientied] f@ftula ddscritbdby péheta® StRictiral Joratu@n (vigat ment . Any
addi tional therapy nay be enpl oyed, although in
particul ar enbodi nents the additional therapy

conpri ses radiatiorn, chgmet her apyg ﬁ;;Eery, gene

t'her apy, innunotheqapuréh@LGQﬂeotbe& , or a

conbi nation thereofl. {OR25] I n speckifiL, enbodi ments,
there is a nmethod of treating an individual with a
B-cell proliferative disgf Pﬂgprrsing adm ni stering
to the patient a therapeutlca? ‘ef fective anpbunt of a

Wﬁ%QISIIS tab&ft‘ 10 %Butai% anaGFP RP Mﬁ‘hﬁ% 8 vﬂﬁgﬁ‘f llngﬁomer are

rising a BLyS pol ypeptide conj ugat ge

lr@quuﬂmlwelpetpd from hydrng@af@lr@a)r plyl, €Spen a&emyt,dcm&}aibb’nyl (Cs -

M0 t

thh,? t ha | ncr%gg hgéﬁezzzﬁ |I($)unlg [31? éeﬂgénékqégémﬂom C
Crop allplens, (Cf- O:E})Eﬂ]centytenad@t-Cs)cnﬂaﬂoxer(ﬁﬁdhoDm]ﬂWlsn@ﬁ retshhae ofa
s 't\m{?@% ll?l}satu%t %Ltﬂtgr%péaggcg %Blo %‘ﬁ qu?e f%a@%cngﬁtld lf'cgqll é g dﬁt&ﬁydrohemtol
oﬁmgﬁmnwﬂﬂnmgQHL@adhmﬁmﬂsBmﬂefof its natural tropism

In certain enbodi nents, a pol ynucl eoti de conpri sing

nucl ei ¢ acid sequence that encodes a BLyS conjugate

(such as a fusion protein) of the invention is

regul ated in expression by a tissue-specific pronoter.

For exanple, a BLyS receptor nolecule, such as SEQ ID

NO 4 (gene sequence SEQ ID NO 12), is introduced by a

sui table vector into a host liver cell. The expression

of the BLyS receptor is controlled by a

hepat oma- specific pronmoter. Thus, BLyS conjugated

pol ypepti des may be targeted to hepatoma cells for

therapy In other enbodlnents of the |nvent|on the
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targeting in a patient. [0027] In an additional
enbodi nent of the invention, there is a nmethod of
weebmoBsmel y targeting a cell expressing a BLyBCT/US2006/003575
receptor conprising contactifg the cell with a
conj ugat ed pol ypepti de conprising a BLyS pol ypepti de
conjugated to a cytotoxic peptide. [0028] |In another
enmbol aEl hafing i ehenricad frinola deschibedebyi strugturad fdrmdlagiv i)
nonitoring therapy for B-cell proliferative disorder
conpri si ng dmnlsterlngtoth atlent a
t her apeut | df fRctiye SnBunt D co
pol ypepti d o1 s?'r%"Ra OBEy?S“ e fc('i'e)J a gat ed
to a cytot |c eﬁStl de and af'H ngng Qiént H[QP29] The
present invention concerns nultipol yBeptide
conpositions in which nDF@mFﬁhﬁHBne pol ypepti de entity

Wh%reﬁfﬁS@:ﬂioﬁﬂO 2% dbodi g éﬂs S ﬂﬂaboﬁ_m?hn 1§al%uY§) to about 150;
prot.ein may be attache gel oni n_toxin, for

cebldtif wdencadently hydroast (Cltq?wz)raéiwl PolGrstthy) afyls the R sswidhimamr
iFi@ual B HOERer FRIndebOBMy deRcRl REM H%:HR P@% 3?%1 ‘(62-06)

i nvention, there are kits for the trea ment

a}#ﬁ@deﬁ@tn%halb}'n}@-@eﬂm) y@ﬂé (G Coalkyly ¢ Clib)s endte(C12):S(CH,);; each R* is
I t
“?S??"db‘i‘%y;%le?’“sg SRR B, 100 Pt VPERIRoxy
Cog) elkylene, aphaduret @ gatingted Oag@nmratéddherepmhp fliel; ot & blcychc fragment
f G ot . [hS€e
o REALA-GiaBARAIARRL S ) FRTBASH, k7 nROTRY ha63: 2

&H%Iv)nucl eoti de encodi ng sane. [0031] Thus, in
[ di eanpthegmhadimanty fesrinyestion prevides wicalle fompisipolyorer particle

t , o,{ﬁ?‘tlgn% %1{39113, : nc{%&c}j@g age%yd'f g{':sg in at%@c{%gradable polymer.

Imthm cgtinesat the polyer Biyege pm lmniecnmbie sechnn sqwumﬁg g biodegradable
p@%{/ﬁg ltlﬁszliqng:)zpc%tel?ngcg} éat#ug%gé dee(s: bgcﬁ: &r ?ﬂlcﬁmﬁ Q4 rrr%ul anci ﬁg '\9{1 joined to
a &CheHr tsdﬂobia Iseqmoh eChd \aatetcmmblesemoa mhaiertﬁeelawt oad blagkaiftionizable
XI nt... r The
oBfilERERTe SF Prite Sliabtme RO Sr p Do AR BNE R s &
pf)llygliyeclb’i;amﬂmgbfbm or pdiﬁ}tcdhﬁh@?ﬁmi 198& leyist @ajoutigatile d; pdlatamino acid.
xa The co tion of .t ven co rlse
A e e D i RSl SR
n@l2 ekt Weight theSsyiidr Aain theRohge TR Atbat 10KD t3BOCR.I C
aspects, the conposition further conpri ses a

B ockiorl il ool heetPtrb RS et rabiprne s

bii)ﬁﬁﬁitatagéﬁt Y @ﬂibjdcﬁlﬁy adhﬁﬁa&]mgl 16 tifel:a6jettiif vﬁS B& &fvent@th goliener
LyS pol ypeptide, the poly ept| de conprises a Bcell

P%r&?!l@ SRV cRpmRgSTon e%ﬁa?lrl%égo Igmey of apg pRsREsHUstBRbgHP Y AbhAnd
-0 Pin tEOfSRhH 08 Qﬁ(&loli HlSﬁétSl@Il btdBnh R B%ItlcEthtaf Ao rat@%@e&@one

NO 1 or SE 2, /or conprises a functional
bioathve aEeht W fh@z@@ hm@grédmbkwmmtmﬂmbmwle@q dhevhigastiye agent
oRR%aRsses at | east 80% sequence honology to SEQ ID

NO 1 or SEQ ID NG 2. [0033] In enbodi nents wherein a

totoxi c agent is enployed, the cytotoxic ent may

0&214101‘ la¥gt agthenginkodine, theinyention nrqusiewpﬂipém‘q%a#ehvenng polymer
p@rﬂglegédﬁ%ﬁlﬁg oﬁerkﬁ" nfo¥d 6555@51'\/@ a&gﬁ [l 3 ?ogmlitb nfide ﬁo@elﬁta'sﬁiﬁect In

a pol ypeptide, or a snal l'ecul'e, for exanple
thigyeplodmeens g deestion m@th@%ﬁtlmtomd@hmmg pgle dispargien srelswgltlon

oBSHOLAACE o0, VR SISl R R e

the invention, the gelonin peptide conprises SEQ ID
NO 7. In further speci fic enbodi nents, the gelonin
pepti de conprises amno acid residues 110- 210 of SEQ
ID NO 7.[0034] In specific enbodinents of the

i nvention, the cytotoxic agent is selected fromthe
group consisting of ricin A diphtheria toxin, abrin,
dodecandrin, tricosanthin, tricokirin, bryodin,

m rabl I [ s ant|V| raI prote| n, barl ey

o L, .




[0035] In certain aspects of the invention, the

conposition conprises SEQ I D NO 8 and/or SEQ I D NO
waQoosfosse4exanpl e. [0036] In particul ar aspect spof/ush®me/003575

invention, there is a host céll conprising a

conposition of the invention. In other particul ar

aspects of the invention, there is an isol ated

smﬂh}rﬁﬁ@mﬁ%ﬁ Iad Bk 3BHiorag imyivh sitesin ﬂp@cﬂy of tha sagerpohert itan
I
L L T Ry A,

ID NO9 or SEQ ID NGO 11. [0037] In additional
[¥HBbdi enphersmborisndng Vherinyastion prowides msthedsrfett diodnistbring a
] I ol.iferati ve
TG0 LI DBy L RGO B o
mvientiayrelinier ahitigle @t liect ¢ongposibion cmltmlngxpamapmﬂ atobyner of

| S ol ypeptide cqnjugate
< ARA1 S B oL TE hUBER et F PR R Burciq yoninea i
texminmiee backheneywhivh dompositionbiddegradess iy ehgenatic Bt tivings elldabithe
9 thte 4.§di éi ducﬂ an _agent that increases the
SR AT GtV eBIS r eceptor, for exanple. In
specific aspects of the invention, the BLyS receptor
[00d6kel I&Q’leemotheoﬁnbd‘dmlglt,dh@m&mh ptdvitigs ﬁ)f)OlTﬁiER&Elposmon

RECACEWE LRI PNRIL S N LR -

enbodi nent of the |nvent| on, there is a nmethod of
sel ectively tmgmﬂmmcmﬂxmmemmmcwms
receptor conprising contacting the cell with a

oS}, conj. ugat.ed
(TR S £ SR 9 B REL BB . Gk el
cwtﬂng@ermtehmcﬁfatﬂm@manpm&bkon there is a nethod of
nmonitoring therapy in an individual with B-cell

i f i [ ni st
R B S e BB Mo RAT Pl BBt Sterorore
pelympogartidlon conprising a BLyS pol ypeptide conj ugat ed
to a cytotoxic agent and an imagi ng agent. [0040] The

[6095 9 oﬁlggfa 9 3%&%% it @ﬁar]p{g?Lllﬂs%tnaag n%k]?[sothﬁ)?et Ilﬁogﬁ}u% gghn& apphed

technic vant ages o i nven
tot theexterins of epeiMneldpwtaé@uowﬂm}m aitdfchinp e bicavidwetagent. t hat
follows nmay be better understood. Additional features

R, U5, B DL B PRy v

agthve apamisehspetsed theteinstyoloubleload aippr epilsereptotadutel deseribed herein.
{
P s s AR 0, 05

tebhmqum dfid. y |s}mgvscxr padesérgaitioly fotned by sibuhle ém&l@mn fiDWhich drops of

he sa u es, of th res
WL G B o RSP PR BE S Ru el By Sl T s
polylmeﬂparl&ﬂd fohh@tby&xﬁbleeqmlswahl t€dlhiqa@ S Hitic H@P SisPersdidh water is
a |r|t d scope of thelnventlon as
g? s i W RES PRI Bisparicls: WH: ¢ HTFe polymer particl
foblﬁbd B}X/ﬁﬂlple(bnhﬁm&hl@é}ﬁﬁ}u@ i Shick si@hllek PR tik1BY & Polyibr cORhiRing

its organi zati on and nmethod of operation,
g%-?aﬁe}g A MRTKe( nfveater apg eqated vatha Wtca@t@g fQyying fhe particle.

Flges Eifdkys U ARt BRECIE FRmed bﬁaﬁ%&%@& HESATh A bR M. Particle.

consi dered in connection with the acconpanyi ng

Figi Yythows 2 drug/first nolyniys mixdpresseripyuluipdiwitbinacdatingoke veqond polymer

1nt\ﬂﬁ&htﬁ@ﬁﬁt&%1§ﬁlﬁs$1hﬁyres is provided for the purpose
of illustration and description only and is not
intended as a definition of the limts of the present
i nvention. DESCRI PTI ON OF THE DRAW NGS [ 0041] For a
nore conpl ete understandi ng of the present invention,
reference is now nade to the foll ow ng descriptions
taken in conjunction with the acconpanyi ng draw ngs.
[0042] FIG 1 shows an exenplary orientation of BLyS
and rGel. [0043] FIG 2 shows exenplary DNA (SEQ ID
NO 9) and protein sequence (SEQ ID NO 8) of a




[0044] FIG 3 shows exenplary DNA (SEQ ID NO:'1 1) and

protein sequence (SEQ ID NG 10) of a rGel/BLyS fusion
woOaniernssd4@045] FIG 4 illustrates constructi onPof/uam06/003575

exenpl ary fusion toxin rGel/#BLyS. A fusion toxin

rGel /BLYS was generated containing rGel at the

N-term nus followed by a (GAS peptide tether to the

(09295 ekl e sehsmatc dawipgiiltustratingriireeptionménalésmont@iding dispersed

ant rGel/BLyS DNA construct was

aﬁ%ggﬁﬁcg‘g&lsﬁ?%ﬁggﬁ and Xho | restriction enzyme

site of pET-32a vector to construct the expr essi on

vect or pET3REEAILED/RESCRIP ] AN IO

purification of rGel/BLyS fusion tOXI n. As shown in

[GoR

T L ST
tqqeate yapkwst pagidladslisery campesition forin |Vt)f0cdﬁhw®f LipadtivGegents

dfs |

e The pAREIE D Ralin e BRI HEhORoR, pof %
relqast fhibiegctigsen ovaytinye. &chn urazpmm cpmpomcm dreBlap®, and can be

]
lﬁ?@ﬁgﬁﬂﬂtg&épiﬂlﬁcﬁ s?(ﬂ' tel%% ieéhs%%}% AL Iog a | nlﬂlL;%eQ%og Due to
stastursli grgpeafes ofithe p@in/aﬁlsy@ thet,[[mlyzmertpamcle delieere X(ﬁ‘ﬂpdSﬂloh heovides
dj ctivity of the rGel conponent of the
f&a%h)i%ﬁﬁ@ #f&éo%%thveta ?(%Sn this material was added to an
in vitro protein t ransl ation assay using [3H] -1 eucine
[Q033lor paroat ewhodimentsibe ventiongbdides p @blyoet partitledelivery

cé}%ﬁsmoﬁll %grrxﬁtﬂ lgfst I)ﬁ)erbléalg? vd % E)t 4%8 iﬁgﬁr%ﬁ&tﬁ%g Qlo&%)éad?ib? € polymer,
whenapnethé padymerfis & BEAdIytnng @nhamleai tformiutaydesdribe ey AiBlcyuTaldovehula (T),

BLyS/ rGel fusion toxin against JEKO mantle cell Iine.
JEKO mantl e cel 1/% ines were seeded (5 x 103/well) in

flat-bottom 96-weR pf.?crol"l?er | at®sHand r Gel ,

rGel / BLyS, or BL §f'?ét”mﬁ;§ QRIRI-G 16 ruplicate

wel ls. After 96 hr, 75 i Rof XTT | abeRifhbnni xt ure was
added to each well, after which the cells incubated

for another 4 hr. The speﬁtrogah&Eorretri c absorbance

was neasured at 450 nm us LI SA reader. [0049]

FI GS. 8A-8M show dose- response curves of rCel/BLyS
whersinorratges ifroneapairtrsto abaut il 6UR  tisindependntly bdlevesl. frahurdsidtes of

RIS BRVRAOUR o) St p i Mo baart pid e

44 EM@T(ealedIC&?ﬁﬁCiﬁfﬁiﬁ)lG adM, 10, { 81) alkgAaitk, @zﬁl’% 1KeBidene or a

sabitolpd S Wst T amaies ot B arebr ki e BS VA myfromers
aré eﬁeb&@ﬁlwﬁreae$ ﬁldﬁldhé @owaﬁﬁltu@tg dmy@rogei E%lylteﬁf &iBide Q@l-cﬁ)
a N m Xt ur.e was de Q eacC
oI () T e o G PGB0 A0 ARBOm G
(dHZ)zs(mz)S@ﬁqt‘*ﬁmh@kﬁa%ﬂy b&ec@é&%nbﬁa@ %ﬁ) }%61@%%% of &q-@g)

nm usi nq ELI SA reader. d{‘?
a1§!de?ﬁ: fFxctola iens (CaLy glisiesy z&o&uaRYb?geubﬁryphceﬁwents of

1&@(@8&1&&@&%@&%&&%@&&@%@&%& hﬁ 'Jom'btn%ﬁz tﬂe'?éf;@ (C2— Cao)

mantl e cell |ines were seeded (b

alkylene, (et Cohnlkrmyiges, pndiagyraied prelrnsﬁwateééheamuﬂwmdrreedues
CTP/rGel, and rCel/BLyS were added i n quadruplicate
wel | s. Adter 96 hr, 75 m of XTT |labeling m xture was
added to each well, after which the cells incubated
for another 4 hr. The spectrophotonetric absorbance
was neasured at 450 nm using an ELI SA reader. [0051]
FIG 10 provi des dose-response curves of rGel/BLyS
fusi on toxin agai nst Dexamet hasone-sensitive (MM . S)
and -resistant (MM. R) multiple nmyeloma cell |ines.
MM . S and MWLR cell lines were seeded (5 x 103/ well)
in flat-bottom96-well mcrotiter plates and rCel,
Dex, or rGCel/BLyS were added in quadruplicate wells.
After 96 hr, 75 m of XTT |abeling m xture was added
to each mell after mhlch the ceIIs |ncubated for

L, — oy 1 .. o o o



[0052] FIG 11 shows the maxinmal tolerated dose (MID)

of rGel/BLyS. To obtain a MID of rGel/BLyS, various
woanm@ssasat i ons of rGel /BLyS were injected i nt eCBaiskio@003575

mice for 5 consecutive days & i.v. tail vein and

nmeasured the body wei ght and the nunber of surviving

m ce.[0053] FIG 12 shows specificity of rGel/BLyS to

BLYS receptor-expressing tells. (FIG 14A) The

receptor-binding activity gniet of BLyS conponent of

the rGel /BLYS was deterni | g intact JeKo-1 and

HL- 60 cells by ELI SA exam ne the

specific activity of rGeP} géelnst three BLYyS
receptor(s) expressing mantle ce\l |ynmphoma (MCL) cel
lines, JeKo-1 MCL cell line was seeded (5x1 03

cells/well) in flatbottonr@emuweil) mcrotiter plates
angEgL f, rgEL, P/rgf# or rCGel/BLYS were added in
oG SR BpIVimeE it emicaf folspulg desiibedly smoipal forpula LI

| abel ing m xture was added to each well, after which
the cells incubated for another 4 hr or overnight The

spectr gppot oget r ,cqabsorb neas at 450
usi ng NGkt 84T adey nel 054 E _ — B
denonstifate cogpgtitive In R g%@ ﬁ
JeKo- cells. For conpet|t|ve |b|t| "dg
JeKo-1 cells were seeded (5xI 3 ceIIs/meI in
flatbottom 96-wel |l micr OtH‘ohﬁﬁla[Q]IBt es (Becton

I NSO and .pre-tr mnth 1 oM of S, 50 nM of
Wgtr%%l rtr-‘r%ﬁ) fPELg O“%t"rrﬁ fm e RO Y. (LS’y 9§ e om about
O'PA@DII Feherein REGs iﬁﬁépghde@ﬂy Wﬁdl / élf‘ﬁbél( Ebt@aeséog a)én -biB (4-darbdxyphenoxy)
((al gsaraﬁiﬁ 1 gg‘e eéﬂ(a%qla ogld?grg‘(pf dé(imrggrlf ?01\1\/%84 ﬁ{al]%peg(qﬁdl A ioxy)dicinnamic

adi@lgel - ) aikylens, €C{-BOF MRInyWAS oP&lsh@Haib @ oL BR MR kesiRES 6
whi ch. the cells i,ncubated for another 4 hr or

thStpBrHiCHRoids e é&tnﬁeﬁﬁéqnawéwrpaena%& D ontes-Cuo) aryl or a

pIOBR A Qdulﬁtthe"m iR Eduitn %fbngtln&@ﬁ’rer 1§é’e%@ﬁdem[l}oge§§1ed Flofihe
14A- 14C show the effects of rGel/ on apoptotic

249up RRpsipEng plydrogem AL s Lalkd c6piCo) ai]swhr(@n@é Ye@s=G1o) aryl
(@‘leéé) %?f L&fHZBJ %ﬁii(eﬁbééé?ﬂﬁ? ahd ﬁ‘el' hlﬁieié%gﬁtfg @%&t@&j g&‘ﬁﬁtﬂ‘e group
RS L) Tidiehe (G dbtripea (Pofoemfopros(Ca-ty llylene,

g0 1 L £ By 4 AR L S T combiaions
thetepf, end redidngs of spwnated ot epeturatal therapeutiedibe ef f ect  of
rGel / BLyS on apoptotic pathways, JeKo-1 or Granta .519

OREl sy ol b aLA AV gl o o

diracis qap|by Sontifiedsin tlnenwémm ﬂmckbg:@r Msltemneely,oh HIB(PﬂEe\dpolymer at

AT ARG P et s P lielepit (G- Ghegns pace

4 ét’rﬁdkaaieémyldwﬁbllmatmd doyd ztndaﬁ ¢ aabmmﬂwtfmginmimﬁh Ilptre 2]

nd .
SRR PR G eAT ORI 0D et POt e e ooy orted Borapeut
diGedo aniﬂhgt aherhatbedR ia thHBHAJ pay@er inkiter b esskiae aﬂa &lbis (4-

er oxi das sed t uaIJz noreactive
e e 4 R et et e SRR i AT S s gsidye ofa
thexapentic AfcidPdndl ik updsAheRéoT. trpﬁ:d hit@hePElMhd+Eb) PR PR AN R! is
OF, .THE IN%FNTION 0056 §ﬁ d herein the
2 1e5dYs ¢.pchis o%rboxwhewxy éﬁr fl‘ali‘Peétr?héﬁé 3disrore. As
cal:lﬁﬁ Héﬁé)@');&obdﬁe (Oep)ChA, ﬂ(ﬁﬁaned‘i@ﬁﬂ‘ioﬁéy?@fémhﬂnfé%@id%ﬁg RF QN
the word "conpri sing t he wor ! an" may
nean one or nore than one. As used herein "another”
may nmean at | east a second or nore. Sone enbodi nents
of the invention may consi st of or consist essentially
of one or nore el enents, nethod steps, and/or nethods
of the invention. It is contenplated that any nethod
or conposition described herein can be inplenented
mnth respect to ‘any ot her nethod or conposrtlon

-~ " NN — —r .



attachnment of a BLyS nolecule to a cytotoxic agent

nol ecul e. The attachnment may be through any suitable
worbtdsmdss4rn the art, although in specific aspeeCs/USh®6/003575

attachnment is via reconbinatPon, by a linker, and so

forth. In particular aspects, an ionic association is

enpl oyed, such as through the use of an avidin-biotin
bidychkaggmerd of a EABNPdienhytifohexitobofceselfornnrdy bt suoh af 0@5Bf-

The  present vention provides conpositions that are
dignlydrasqabyt @&Dég%or mal |y proliferating B-cells that

di splay receptors for the BLYS pol ypeptide. Normally,
[0p23)! | fAdteaiatingy, Bhecialdnsion pmvnded 4 pdﬂnmaemlecbhverr yerepositigy in

not ress BL
W}E‘)‘F‘lé§ g‘ﬁf P?‘H\?éﬁt %’fgﬁﬁ zﬁ;g agle %:Oénx%) $RL L p%?ﬂ?ﬁs% SR&Q& ina
b1§cﬂg¥h@§blé‘§ol§lmbﬁﬁv@%inﬁge playraérnis a BEHR@ob/meoth/mgﬁ grepidatiformula

that reduces or el ates proliferation of the
d%@ﬂ@ébéaw%@wﬁw%§mﬂeﬁkﬂ pol ypepti des have specific

cytotoxic activity against abnormally proliferating B
cells, and arerthus useful for therap aga'nst any

B-cell prolifef@tive di sprddr. “N@t esi gni ng
and usi ng suchTBoOyRER TS G ncf%é*r%? 9; descri bed
herein. 111. Blys Proteindc&us Conpounfis™| @059] The

present invention concerns targeted conjugated
pol ypept i des, particularl tho e that confer a

t herapeutic benefit to a § In certain
enbodi ments, the present |nvent|on concerns novel

aOPRESHh hirkes FOHRbE iSRG atbupT Ik ehfreeenR’ siathircan iedividnal n
certain enbodi ments, it is_contenplated

moneneidripeensadeadnptenid gy e & B AP Uae pﬁl,lyglﬁogqqn,e(cl—ce) alkyl, 4
(Gt LIER, @Jé%f Ak, 00CO a@lgcf cas)ancyczt(@mm andg(Otl;),S(CH,); R

resi dues. i cul ar ment s

iscelepied Gew the gmvmqnélﬁmt&f&t(czsﬁ@ Plk-‘élPll‘%@ f@@ﬁ?&b’%&%i’r@l]{y&o"y’
a tPl{IQ}?CﬁR? ?ra%&%ﬁtg b ¥4:88- cﬁélﬁ'l?dl@hé%lrﬁéﬁ of QER AL A formUile(IT); and R6 is

resent in the %ﬁucleotlde nco

iidepenBeiS snigtte«b ﬁrlmel (CECanplikaleye, EST;zy@o kemprleae prpal loyclic-
ﬁigu%&l(grgl S @ B 6- n%hmgcﬁoﬂegﬂgﬂ oﬁ%en@ﬁl fot iR (II)ZQQé‘sldug Q@@Eatur@t@&i or

I'te Iments t mutation'is to alanine or
uﬂ@hﬂﬁ@dﬂﬁ&m&ﬂnﬂk&mméeanEwéﬁﬁmﬁ the invention will
retain t iH O PR AT

deSHiBEY BPedd¥ral structural
ret ai nfh ﬁg‘%@gp‘%\ | }%avmigo C%g&n&ﬁ S&ﬁ%tle%sf one %ﬁ%s o S
f&ﬁﬁggmgr A BLyS nutant may enhance any activity over
awld type BLYS, including the ability to bind a B

cell, such as through a BLyS receptor. [0060]
hernnreo a ipr ot ei nacepyds don@ound na@ i gl ude an

E':n—ao—aﬂcd—nm-e@wceoezfntpm—gm +-6- Rmcdﬁrec (CHz)4—N

l'ypepti de entR%y. As use@Hdmdin, a prdﬂa&aaeéou@

| ecul e,” "protei naceous conp03|t|on pro@elnaceous n
conpound, " "protei naceous chain" or "proteinaceous
material " generally refergb bgt ks not limted to, a
peptide of from about 3t 100 am no acids, a
pol ypepti de of greater than about 100 am no aC|ds and
WheRsh ¥ p@igés fikem abouy 5 eadbent 130am ratgesabo0®1 snibest &% indenges from

oy syt o Bl BT RAR el AN ETRL SIS Ao

AMBY, P8 pri@fing Bloap:chaResitifiyarhiedieidnal i mobéreemay mdeneh@;t;lﬁy

terns nmay be applied t ug P )
solepd m b praghes g SRy RooReTo RRVE PG Hién c-Co
BRI CROL Pari -0 A8y (Cg,, Bid HEHiSKS(@ME); B i seleniad foushe
mol eéul'e may” conprise, but is not limted to, about or
at least 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22, 23, 24, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120,
130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230,
240, 250, 275, 300, 350, 400, 450, 500, 550, 600, 650,
700, 750, 800, 850, 900, 950, 1000, 1100, 1200, 1300,
1400, 1500, 1750, 2000, 2250, 2500 or greater am no



nmol ecul e sequences conprising at |east one of the 20
common am no acids in naturally synthesized proteins,
wonomiossa@ast one nodi fied or unusual am no aci BCT/US2006/003575
including but not linmited tolthose shown on Table 1
bel ow. [ 0063] As used herein, an "am no nol ecul e"
refers to any am no acid, am no acid derivative or
geovp Isonsisting] Oftﬁ(]:n'Cbo)aliicha,l (€246e) kifkenylere @t alikglony, and bl1cynircy

léjln lf’ Heoh by E? B NACE Cgagexct {Sé’gutfuecgln%] O?én‘gﬂ @%anglﬁe ‘?ﬁl?slﬁf Atly

salagtedtfnmm (a;ga) aﬂoﬁeﬁg (®-C it aditenyiphd mlkyltﬁyﬂﬁﬁ{swhmglﬁénts of
i dues er enpodinents,
B S L5 SRS T R b g

thepdpeiiticediol, Add pidturdsahdrédf. enbodi nent s, the sequence of
resi dues of the proteinaceous nol ecul e nay be

OBE: | EE St e erBe  Sh G Ja G ot LR Bergpegfc diolcan

bt bentpinesiar mﬁe ot bhekboiea Yin PRSSRERtieInakd PEISR dOIHneY, at least one

st tut f amn Cl t hu roteins wth a
gg d?}a ‘gtﬂgtaﬁ@e% Ogﬁaa? ga’lﬁ’%]tydf‘ﬁx‘f’tﬂgt]r suchd$ it obei ns
&Mﬂﬂﬁﬁ%oﬁﬁkﬁghgg and a substitution are targeted
conjugated polypeptides In some enbodi nents these

eptides may. further inglu

REET ol SBhd Rabae iy e Brptin sl ABOPRsReeors fgivery
cempdsanicﬁa in Arhlcgaﬁmir?dtlcﬁtuﬁ efetiste hlﬁbtﬁfﬂ oP4tQdael dhe bicach® agaR is

or e residu of _the natiyv tein, Qssesses
dtSﬁ%fS?%@e.bfqutrf‘%%m}mera%ttrwf Pop™eR s arbaﬁee‘@dﬁﬁ%t’%v Rolymer
hb-AHEE bhepirs Fdrinulal deERibe®by §tRidhuAL EsTRita (V@ | ant s
typically contain the exchange of one ami no acid for
another at one or nore sites within the protein and

may be designed to [pdulipie one op pore properties of
t he pol ypepti de, d-NC-F-byrte-thergase its efficacy
or specificity. Suhbstptgsions of thgsy jnd preferably
are conservative, that is, one amno acid is replaced
with one of simlar shap rge. Conservative
substitutions are well kﬁ%ﬁﬁaﬁﬁ?ﬂe art and incl ude,

vfh@fe;ﬁ%%%&& IP tt(h&ﬁnoﬁpmgﬁé ROJ wnﬁh@ﬁ‘ ﬂaﬁllﬁu‘al I?ﬁlroh&ﬁer are

ar gi ni ne si ne; aspar agl ne utam n
uﬁksmmdmh@wbas®ﬁbmdUéK@@Lg$u€anﬁwb(0399mémmﬂ,@b(kbﬂknsd(Ce-

ng) ‘d{éﬁﬁ%” 63&1&135(8 é)i‘ga'h c%)#géﬂgt 12481% gl}dgéé%%é&t@zts%ected from (Cy-

Gad) latkatmﬂéCz-CsﬁD hikeryilane, (Cﬁr(]g)aa]kylmef (@5-Cy bikglene, lagesidue®f b O

ne:.. Lysine to_.arginine: Lani ne .
st el e B GrGie miF DR ol Hheee e T B ronexitl
ofﬁummmﬂﬁmmquUmlonine; serine to threonine; threonine
to serine; tryptophan to tyrosine; tyrosine to
t r y poroghineinrabforphlefylal ani ne; and val i ne to isol eucine
or |leucine.. [0066] In addition to a deletion
substituti ohpo a argeted fygsyo otgin may pogsess an

i nsertion ef ¢rasicdueo-RMY-EhcINMPIECALEY(CHDYOk the
addi tion of|| at {J gast one re ell Rerpol Ypepti de.
This may intlude the insertion-8t a argetl Ppepti de

or pol ypeptide or sinplyg eh resi due. Term na
additions, called fu3|on ro are di scussed

wiheles\in 1§ ot | tprabowtdrGnp wh@lub(g? tmquoyt G Limds plswh 0 to about 150;

2 I
o e IR0 ST il At s withim an
indisidrahwanorommat ath indepdrdentbyenleatod from 1ydsogerd (@b@a) I8 %2-Co)
or between about 81% and about 90% or even between
about 91% and about 99% of ami no acids that are
i dentical or functionally equivalent to the am no
acids of a native pol ypeptide are included, .provided
the biological activity of the protein is maintained.
A targeted fusion protein nay be biologically
functionally equivalent to its native counterpart. For
exanple |t may be functionally equivalent in terms of

e L L I -, ' T Y T L



to codons that encode biologically equival ent am no
acids (see Table 2, below). TABLE 2 CODON TABLE Am no
waceidasgadons Al anine Ala A GOA GCC GCG GCU CyBC®iUS2006/003575
Cys C UGC UGU Aspartic acidlAsp D GAC GAU G utanic
acid Gu E GAA GAG Phenyl al ani ne Phe F UUC UUU ‘dycine
Ay G GEA GEC GGG GAU Histidine Hs H CAC CAl
aluesyil, @leTah elkireyl] (CAtdh0)AOC (Au0seash nEHapsard A@Kz)zS(Cm), R* is

SRR 554 0 4, Q5,0 -

C,H)GlkyCH6 OEHIE eftasaiuraed@rnn@naad Gaepatigidivlms ahrcgch@-ﬁ&@ment

ot SRABIRRD i oF Rt AR R IS AR

GUC QUG GUU Tryptophan Trp WUGG Tyrosi ne Tyr Y UAC
[Ow [ (FBﬁ@ﬂamlpte ati sffectind dmdvat ofr{bkeresifiercef o leatt oagribampeItic diol can

cid CES, I
bercgg‘ﬁaa‘xﬁg tlh% Bgl grsb glg%ﬁ?l ﬁ(;ln X eﬂﬁfl: %{jﬁee: ?ﬁ]ﬁ rPB yg{b? at least one R*
is agdstiie of a iturated 8t umﬂnm@ddmapeaimjdlylebr shicyclic ﬁfegment of a 1,4:3,6-

.essentially as forthl

RS TP IR g B a o A BOFR, ptast on

RCE b beyytle BimchDsfta , Ah6\deanhydrcienitolngich heDASI nt enance of
biological protein activity where protein expressi on

he addition t 1
ol moBEe R el RGPl BT mers wen
foﬂﬁmlung tie iRveRtipl pqumesrqjattma: dchverp u&nmmous)ﬁbtr defivefo dnmens and

| anki ng ejther of. the 5' .o n
othes gy ohagp R b ose gt wPREiR B ul el TR HGhtion
PIEUﬁncorb&ﬁfeﬂi?&nobmihalmlmﬁﬂk extangrdups mm-tmc,mamraglameg}mng
[0070] The following |s.a_ discussion b

et gt SRS R USPONIE prGect it LDUBpegEpton

pr%gtIWté’ S its w1ﬁ foe GHETY 281As] AL, AHE A0, IR COMAISAE ﬂ%l'F&IAsQﬁd PEURSs,
ecul e. For exanpl e, certaln am no aci ds, nay

thg unb@mlqnﬁl“é&ls Froerygelies orsamperysiailing aadpogsest z%gtv@?t?.geous mechanical,
Lﬁg flo E{‘ i’tlljt}n V&ﬁ&%ﬂ%@ @b higow RSSuefiod dticBmpltdy/Smthetic, and

ng capac structures such as, for exanple,
heblcm elasugo piothers, Qrmst@llmﬁsﬁmﬂé@fel -prtalling pelymegipagisles.for exapple

|ntae alctlve capacity and nature of a protein that
DFEPTHES>  t hat protein's biol ogical functional activity,
F@t&b{hﬁp]& o PRY pabjintrsusbd i ttmtnlv@m@n palmisepartiddedgliyery comipositions

nce, .and i db

e i e A ke PRt SR T p et Aohaqpped by
1 plebed® in Ijhtysmlﬁglt:mmndmmtsesuph am@«ird)gses he inventors
t at vari ous changes nay be made in the DNA sequences

hout a reg;l abl e .l,0ss, .of bi '
(ol T8 uitt ety e SEE CariRe Bt O BlamhiiF bl ek Gglen
céiifoun@ demsinini &h afffeQEeippatdrbexyl goumandnopeadintB. group, such as the

R® groups defined herein. As used herein, the term “biological a.-amino acid” means the

amino acid(s) used in synthesis are selected from phenylalanine, leucine, glycine, alanine,

valine, isoleucine, methionine, or a mixture thereof.

[0031]  As used herein, a “therapeutic diol” means any diol molecule, whether
synthetically produced, or naturally occurring (e.g., endogenously) that affects a biological
process in a mammalian individual, such as a human, in a therapeutic or palliative manner

when administered to the mammal.



[0071] In making such changes, the hydropathic index
of am no acids may be consi dered. The inportance of
woOheslwggtisopat hi ¢ ami no aci d i ndex in conferri ngCT/US2006/003575
interactive biologic functioh3on a protein is
general ly understood in the art (Kyte & Doolittle,
1982). It is accepted that the rel ative hydropathic
[0032} acfepsedfrerchs therermo residud of o herapbificaliol medrse portion of 2

SREERBEEGN, SOSCHN B 00 LS AT G b r
dind| As used herefng thedgorarfrbsidue ofiz ﬂnﬂwu’tsuﬂbactld’amW a pOI‘thl’l ofa

tibodi e ant j.ge he
ol SR iShoig Y s BIREA RO i e It oSt eroups of
theuiyatidt T cmrrespfondlmg ﬂleﬂmum dind bd&-aca’n:ob’amiﬁgdﬁe ‘residue” thereof is

eff.ectively_an e basi s . uUs . )
g8 S istn 2 bl 1o 5t o e cvea o s inct-acid or diol
issleainettutet a vmhe)r gn@amﬁm mambanm g@ebysiﬁ&pb iahd fhietike) to the

of a (ﬁ a ?over B %%groph|I|C|ty of its
YR 1P Siof kon rigtee B BEbaRkbre ! Beapie ar
blodegredatiyn @f a édngoMsdah&ine: thﬁiieﬁ@ﬁﬁhﬂcﬁdhd ﬁolsért%s P& HA, PEUR or

é 554,101, the faol] ow ng hydrophilicity values have

PEU st sefpites to debaicats hechomiosi A Wish: Properiienraas koosyngn the art

aﬁy@gd@@m{bﬁh&km aspartate (+3.0 1); glutamate (+3.0
serlne (+O 3); asparaglne (+O 2) gl ut am ne

eoni ne ; proline (- Q.5
[%391 Vil St g i st gmasp & iy e asdlipjosed
héeinthand ne II(COI%)O&}GCI 1ﬂt@|thd'1;ﬁ)l}(mel= bgc)kboﬂlee L(ﬁie"b@ n{oi'ésugﬂ bioactive agents
i s Ieu ine. (-1, yrosine (-2. al ani ne

may pe gic] uded W@Wgﬁlop tlger@;uttq@@m@rs |1{;s 1ps§ gﬁ@@r the tsiyg “dispersed”

id Lﬁ@d toABfeATH JAQitiefdl Bidadtive QEerﬁsanﬁtlﬁéa% gk tfxé7£dd%951h§6actlve agent is
having a simlar hydrophrlicity value and

dispesende Bixgdpissplygd diamogeniagdi angdfoe pvalently bowrd .ﬁ'biuapguszcm inyﬂ
P R SR ol A BB e shepfpemibirkal or 0
cqmpgltpp@t & the slrfac g%aepqlzhmr pantlgley\blxt hptincotpagated into the backbone of

<BEAC PR el 7 0 B30, 861t

diagriidsdraac tlmsesthhisata hai uncor;:@ragelnmo dlhd polyanee bbakbent, (s atrésidue

the?eg@t él.%cﬁ d?’s er,se eraﬁée)l(ng ?rf)rl paﬁlaﬁyr?ealln%%nt% 5{?&8%#{%&0&%{%;1}? as “bioactive
ag“qnt{s)d phd in!a}z b¢ yqnl’tlemlimlrvgénn polyeer canjdgdtéreor |oﬂiéﬁmsd|§idqmﬂie& krythe
stit |0nStat e .l nt.o. consi ratjon the vario
PPSPRETY: SineatPert BFFERIPle ot RBi pepbanghes,
withonlt |11m1fat161h emall inoR0dle idARh, Paetides pddtbing OIMEDIN/S IRNEA, sugars,

.gl.ut artate; serine and threonine;
118@ e &ﬁrﬁla iﬁ% Bpaggivrigents e admnipered FERALYRR Pariigles having a
varfed GitdeRead divctufed BhikBRite ﬂlG&Qﬁﬂ&ﬁ]@&lﬁe@ﬁ)‘éutﬁ@ Zf%] and Rfites of
esent invention further provides conjugate
%5@ @M% des, such as translated proteins,
polypeptldes and peptides, generally of the nonocl onal"
[(mme THeatma f‘&oﬂdgﬁ’dﬂ@ﬁ’letlﬁoo@hlphtﬁﬁ@tas QS [RESNo deSorfbe iH¥ iAvention
u at? qI%We conj ugation of the polyp Ptldes of the
RN ETY SAMPRETRY é@arﬁdh%pqlmtﬁue%ﬂ therginjinerRetle ﬁf being
b@ﬁéh d@enatol lm&ews%b@% the Sbtala1 ﬁ%cﬁ&m&wh f ok an
proteins. It is also contenpl ated that ¥|des of

P%rﬁ@laﬁ}Yégl@rwhep iRecminopeideaseda fabyisetinasit z@dnmh%p@mgrp Bep
iR UEEER AN, (e BG o iehd dhiior BkigteBeliyory

the present invention may be synthesi zed. Peptide

synt hesi s techni ques are well known to those of skil
in the art (Bodanszky et ah, 1976;) Peptide Synthesis,
1985; Solid Phase Peptide Synthelia, 1984); The
Proteins, 1976. Appropriate protective groups for use.
in such syntheses will be found in the above texts, as
well as in Protective Goups in Oganic Chem stry,
1973 These synthetlc nethods |nvolve the sequentla




reactive side group, such as lysine. [0077] Using

sol id phase synthesis as an exanple, the protected or
wdeoicasdszed ami no acid is attached to an i ner PCTmISR@6/003575

support through its unprotect®d carboxyl or anino

group. The protecting group of the amino or carboxyl

group is then selectively renoved and the next am no
campepitions {glude Byfrelyzadleester aayl etrhgn@wnﬂ»r deavabla amlqeanﬂcagas that

iR 0 o Bt R B BB S P & Bine

geupp oVptiondihe therantiee teimigi ofit bupnlyxﬁers ben ‘t&mcetylateﬂ ot athexuiyel capped
d f t.hi

oD PRI PP oSG BBy

résgridtibe organid edds, divthastiveftaslbgics, Aid oaceld ageh’e ad&@bﬁlﬁd herein. In

am n ci have b en linked.in the prop
o o s T oS ot S GG Bt BB Wgeos is
saysenmpsly(aatdgmaitld support) are renoved sequentially or
concurrently, to provide the final peptide. The
i des of_ the, ntion e preferabl evoi
BER) 1 Feoat it o i P e it il gicaton of he
1@%@&&%’1}&%@{5 QU158 2 bl BSndRYd. Ofr UeBshid, Rveh ﬁlquyﬁé@lﬁi)h the
nthesis, but they are renoved before the peptid
bi egiqgh e@mingasid mseda al sypibags is drghenlglaijec. Nockswaties wasrem the R’s
[ o %&%1 n I I kage
a%g%rf n®: § E)l%altlé) @e bk)ﬁlolé(c%m %gnﬁpﬁ%{dh%—l%gcg%t %y varying
tedR'7 wthmhmnomees qselpscnueehemm ttey piofzicdles-aminy abids jei alsche

l, |
o B PG SBURBLAE 00 R A3 B el g e
Réoare em@m)@), 1splemmm|(evhbm tﬂeeaﬁsm CE(CHy)cCHg ), phedNAgtne (when

it Rl GG, Lo RBRRINEoLPE RCORY ACEPat Gl ERenfshags hereot

I Gdt ABothdr a&&ﬁﬁlvﬁ%ﬁﬂ)bﬁﬁﬁwhﬂ Ak 6f tBe ¥rBul HABEnd s BhtBined in the
c] eaved by uroki nase, plasmn, thrombin, Factor |Xa,

PelYmEts ruse@am mking t%m&qqtlgﬁ p@y@pmg@le @qy(yﬁy &gmpositions are b1ologlca1
a-c%lhé‘%&kaés‘f?es&%eé%ﬁ se, or stromelysin.

Al'ternative peptides or pol ypeptides may be j oi ned
to an adjuvant [0079] Am no acids such as

[0086k ¢ ¢ Theetpyn, Chiodegtsiable? pssed herelwmddﬁemhedhd Paikaers nsedrin the
1&%an%?n és-}ﬁlr:rltg) |d21t%%§ﬁ&9%§ dll o o %:*ﬁ&@&lmeﬁﬁ Q%@fe of being

pr ot ei nac enu
brojepredovt inkfy lenﬂCﬂO@@nd bivdctive mrasiuets mgthd: ncmuat ﬁlnetroeuigmﬁ tire body. In
to ¢
o FhocRBerd R phynter B BT RYSD oS K Rl The
bwdégracgehewb’lfﬂeys Mr[bbéhereméldva)lmlrolyﬂahle lestki ankd @ngymadiasind

clgga]vagL apﬁxéel 1%:_\ K A ?ﬁartrg&)giﬁig %‘g%lﬁj gq%tglﬁ{r Iﬁ‘&h aC > algafh;{ cgaln terminated
pubd&ninﬁmtuevﬂomw lgectups. Opsiveatliy cthése ymirv tadehiedn baketllaeder

ref.erred, .due to th reater stabjlit,
o P BD i B R G RO eGP ey PBRT olegue,t
inbludel Wﬁtﬁom&esﬁfwoﬁ bignio heidg; blodactiebid1bBESEE BioabBlelcdinPounds such
advannggﬁ(whn accordance with the invention wll be
ag v t®%Sugh the use of any of a number of toxin
noi eties, including gelonin and a deglycosylated A
[00BZi N THe polydied partif@ @Blvelyt comidsiienscanbé femelicd$o frovide a variety

eneral ui del i.ne, t hat ané@Plochen1cal cross-|inker
l?lfali?efﬁlf@ g&) jment, e Rebaner parfirles e sigehip apglg@paiedn vivo

fotinirg a&lr@rei%ﬁse%folﬁl%% kbt tfct}%daf @e%%l%l of @idheReh ’blcﬁE‘t@ve agents to
addi tional |inkers may al so be considered. [0081]

sugyogading tissue/prils gy inirctedan elvesfeﬁe&ampkénbﬁmﬁa@pe@m ramuscularly,
bridges that tie together functional groups of two
di fferent nolecules, e.g., a. stablizing and
coagul ating agent. To link two different proteins in a
step-w se manner, hetero-bifunctional cross-Iinkers
can be used that elimnate unwanted honopol ymer
formation. [0082] It is contenplated that
Cross- Ilnkers nay be |nplenented mnth the proteln

o - o Y a1 - o




stabilization of diverse structures, identification of
bi nding sites, and structural studies. In the context
wohodelssd4nvent i on, such cross-Ilinker may be usedTius2006/003575
stabilize the pol ypeptide orlfo render it nore useful
as a therapeutic, for exanple, by inproving the
nodi fied protein's targeting capability or overal
opinte auipipriochady site, iswobhens on prgpn.aF wexiaple) ieention polymserqlartates of

) . - L E her & .
BB e A B Bl S B PR T g fom o
19 tangtonp2ibGauge dapscapptvbabe thavibgarhavgtigy diefbiecinghd rabhge from about

i nducj n 0ss- | i nki.n et ween iLdentical and. different
1B ShEN 20 RS0 SRl e R A sl Seggherit o form
phitidlel BBinbkaded biyPept fofle teldep & pedikfednse thé Bidhdlige S4dnS) 18&klly. In
i ndi hg,, partners., Heterobifunctional reagents contain.
ofhgg crabadBsTin ther et § PyBerparticlsy agtar p RTIEiORie Aipactive

a?ént i@ tdiclrb astRnttbathreb@ehd thdd BRaRlsydthRicAIWD 1VnlieX Flimer
unctional, groups,_ cross-linking can be controlled

ppidiclss dhe digg ragsofshertd 8 gmdapbent PO noppll pater direetinintg the
cEsfonl thindebRPurh&RgeNt s can be divided according to the
specificity of their functional groups, e.g., am no,

ul f hydryl., guani di no, indole, carboxyl specific .
(Y18, ps.Tlrledrw@%@éél?le pebiges tseddn thedpisgtiohpalyaa parickglelivery

cEpbERfontaY e @@%ﬂ%to&ﬁﬁﬁ Gthetthie of Qi@@égrﬁfaﬁm&ﬁh@&éﬁﬁerttg Rshilt in
commercial availability, ease of synthesis and the

cptingowseley 46 AEBA Biorstiin S gear aviplpetr pasieg o time.pBor instance,
tﬁ)@(ﬁlllﬁl,%ﬁi)orll PRIt s e Qb et ediR Rbif1 WRGE LR ver a time selected from

Cross- I ng reagents contains a prinmary

abht feentefur hevas, gbo pevan days, ablehivhirtyalars, pyabogt gy days, or longer.
| .ohi T unet i ..

L2 Sy e D T EloufRHO SRlsBlc R0k o I P lnogition tat

ebmowstes tenkediy repsagdlpitiged the mmposifidietd oplaing. sualle therapeutic or

. , specifically incorporated herein by

p%%%%%é%%§n$% its entirety). The cross-1linking reagents

combi ne a nucl eophilic hydrazide residue with an

[@038L t r Blpshwrpsent inventipwrividizes bigdagradabla pblymergpricdesplediad delivery

. thiols, . T . .
DR BEATR o P A 95 LA i e e o

0 Cross
diseaseoard diseasetsyoptas g Atbpshaadhin sf thé ingividief eompoaents of the
- | 1. K ol ypepti des and .sygar.s...l n.instances.
e et T e o PR T o SRR el e Aoy divas
unaipect@ivdndisnrpaising thatiineh asmbiadiiods fvotild @niginvethe efficiency of time

ross-linki reagent in its, pative.sequence,
reliaRe SRS ﬁ%&é%é B Bng, lev 15 achigvec waen © CPMEPSats were
used stfugatglyl mary sequence can be utilized. [0084]

Several nethods are known in the art for the

t1ac nt or .conjugation of -a palypeptjde to.its . .
IGB4hE' gomemsrs Paiie s e e Brarhe R ke KBS rem e/ iongliss that
alltvefaofle covaRhiaditachii@infb RhE BIOR1OX 2RI QY cih@ring BloleBXI8¥Plothe

n organi c chel atj ng agent such_a . . .

PRIV BEhyf 108 FETIS APASBERPELRS FrboxyL SquRs fHY ERafierep g Tyian amino
meiehy tienal rcbﬂiﬁnﬂ?'b_@ﬁdil@ga&ﬁégtiﬁe RGh&polNa v Be resulting amide group.
p-ggLugnesulfonan1de; and/or tetrachloro-3 . )
A3 vth beydasriahegihgtetpe g bradegradabie-pofarpr pad the biogefivesapnt mgy contain
nirhérdus HaHpRMentIBSfunétichd 1%l (1RAP gan‘be%% t8%§valé%g9 Bttach the
incorporated herein by Teference). Pol ypeptides nay
bigpadiye pgent iodhe bigdegradablapolymeyme i n t he presence of a
coupling agent such as gl utaral dehyde or peri odate.

Conjugates with fluorescein nmarkers are prepared in
the presence of these coupling agents or by reaction
with an isothiocyanate. In U S Patent No. 4,938, 948,

I magi ng of breast tunors is achieved using nonocl ona

anti bodi es and the detectable inmaging noieties are

bound to the pol ypeptide using |inkers such as

nmet hyl - phydr oxybenzi m dat e

or N-succi ni m dyl - 3- (4- hydr oxyphenyl ) rropionate. C

'Y oy ~ NS o - o oy o "



[ 0086] Many appropriate imgi ng agents are known in
the art, as are nmethods for their attachnment to
wanvicwsgtitses (see, for e.g., U S Patent Nos. S5pORAS2B6/003575
4,938, 948; and 4,472,509, eath i ncorporated herein by .
reference). The inmagi ng noieties used can
bepar anagneti c ions; radioactive isotopes;
[Ga4dbr o€ pmhaser IR mi&@hmtlmﬂyn&r paitisk dnlivesy ccﬁ&aproaiyion plays an active

<P B e s ey M 2R it BP B RE B B Pt et a
tHel slitk pf infeatigrefoe s @er{dd of timie rs@ii’ﬁc{ehﬂ tb allow ERrindilib)al’ seaddtehous

1 k .| y S . (L)
P!(sogﬁ%{iﬁ tglrl?%frlg?tlé %}? bigp g 0 ; g age s v%h,le 21@ gyorﬁeﬁsinmﬁhe pqrh?les or polymer
moemalés bldfﬁtz(dnhé su&%@&itaﬂdﬁrﬁ'llg bio)iegr@d/aﬁﬁﬁ Othé! Pdlyhbl. YThe fragile

g&lll $§or erblﬁ , Wth gadollnlum
bt?é?th"g ARSI 19 REpeSIPd By 1 arost %‘HIY r gradiag pefymero dicprase half-life
afDpdreidtifoe of e bicaAstive argéﬁtﬁs) magi ng, include but are not
I|n1ted to I ant hanum (| gold (Ill), lead (Il), and

(38 o ofeseion it bt é?sc@%@ﬁ S5k o RO E gL R Euls (

aﬂDIlI—VEI@,tUpGﬂ enzR R ETH P HiEH) i;fo@ﬁle At A8 Sdhdle the beR bRAMown
1chron1un1ﬂwgchlor|ne cobal t, 58cobalt, copper67

ProgYeis ca zed ig ﬁgpdya(ydgq{ fatfyggids andjspgars afegagtahe igepls Uptake
of @¢ bB@n'ﬂa?’evlth bioBéive Akt is saégétﬁcﬁéb have Qﬁ%ﬁﬁ‘a@ 'ﬂiéssubj ect can

rhenj um86, rhenium 188, 75sel eni um 35sul phur

Ifteéa@ﬁmeéq %ﬁﬁempb/ﬁw desradetion Rrrdipts. Ihsie nobymsts and thesinpgytion
pOERELH e fiéHveHer% Bs1ﬁ(ﬁ{s 3?6' Phef RO, 'ﬁ§li Iﬁ:]f'l]lqnﬂammatory to the
techni ciunmd or I ndi om 111 are a s

Slﬁiﬂ@it bethetithg alée QfonJﬁﬁ@m anq eystearcatlpyyapa frosuthe wdinka daysefl by

i QU gpge detection. Radioactively | abel ed nonocl ona
éntlgo Ies of the present invention may be produced
according to well-known nmethods in the art. For

[043} anEle bipdogesdrlinnelymerns nisddiie foroing theinyention htoe@mwible
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R T T e
C@ﬁumdeﬂ 2h/least P rowtadting avigl ragletytper spediugis In the PEA, PEUR and

er oxi qse, L.nt ernedi a Ct i s whj ch
BT e B R ot D o R8P A S e
eﬂf(ﬁl‘oﬁéd nG sit@hﬁpoﬂﬁnd@(ﬁ’ncﬂ@&m ﬂﬂete&he‘non—ammo acid moiety” as used herein

enetria ent acetl ci d_(DTPA) or, ethylene

inglis Vet Sa) Bobra O EDFIoay DOBYF® MRUAGUIA fEmatives nd
péptidemasarnhs dle@&ﬁie& heemt @Iﬂmd&i(ﬁdthfe blybhSR coftafn@iy)al @adt@fe amino
include Al exa 350, Al exa 430, A BODI PY 630/ 650,
aqibpiepot gutEed tBdmyse prly (nepieY) sgugnip appdingpriurally
o&@h@ﬁowu@@%ﬁgﬁp&ﬁ@a&@ﬂ&nb@aﬁ’s@cﬂ:/ﬂy'oné: CHRYIRRGR] the non-
Isothlocyanate Oregon Green 488, Oregon
a@ﬂ@@ﬁldsenlace@bé@@ﬁn @Wa@w amzae |a¢1ds:m3hmpeakm The polymers

) R85 G 800 o FRAAAMNAG o R her REOAILIRR Lein FBotmer

mpBO#I6 nayebetein nadtitie difﬁrant agmann adals g the pslyﬂialymalle&ﬂe ldepending

t.o f | ent bonds .t t th ..
RO T O T
hﬂfdﬁwhobice Thé bolytbi 1ﬁ@9r/a1§d eta Hlb@hfo -doR@er n ahottiet ﬁx‘{bodlment the

partjcul ar -azi do anal ogues_o

P?IJWP%‘é “?ﬁgé‘fi 8t Plaéenﬁia\% ﬁb@@ﬁk PRoBlymeEs, Which atf qsetiowke micelles,

addeedriei 8higw. t 0 identify nucl eotide binding proteins in
crude cell extracts (Omens & Hal ey, 1987; Atherton et
ah, 1985). The 2- and 8-azi do nucl eoti des have al so
been used to map nucl eoti de bi ndi ng domai ns of
purified proteins (Khatoon al, 1989; King al, 1989;
and Dhol akia al, 1989) and nay be used as binding
agents. V. Therapeutic Agents [0091] In particular
aspects of the invention, the BLyS pol ypeptides of the
present invention are conjugated to anot her nol ecul e,
whi ch may be considered a therapeutic agent. In
partlcular aspects the therapeutlc agent may be a
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forth. [0092] Sonme exanples of therapeutic agents are

di scussed in the followng text. A Cytotoxic Agents
w0QOBABsckne present invention utilizes a cytotBETAIS2006/003575

activity in a targeting nmol édule, and in specific

enbodi ments the cytotoxic activity may be referred to

as a toxin. Any toxin is suitable in the invention so
[004i0g asefertedcfossse irothe invertiongolymer particlh delivanonipegjtions and

mgg (f gﬁe oi%es{1 et an‘get n @%%[SF g?lggsltéfﬁ?ﬂahgse(‘?éflﬁtg) agfg BBJ &ér Lﬁghq

(PEUB) Biatig of Whieh havebufliein brictionad groaps ar Rz, dF URedrd PEY @@@tzl]ams

t oxi ns R t
andﬁtﬁssﬁtrﬁﬂg R o G 59 oot et Sl Sfend e
Mﬁtﬁtﬂ of aB@ifiBial fifittidiabgouRte txpand tha cﬁtmnemhw nyha)paimh@s
COS|dase that | e.to i ctlﬁgte cat

l
fuﬁh‘ﬁo g)r% ﬁ%tél no ri;%ﬁea 1 th? trng//en( n e Odf‘t pie 1ea giy or reac 101¥ with

ot PRANICHE ﬂtvm% h)‘&itd)tﬁulﬁfsﬁﬁ&’ﬁtelt@ hetbalpywatraabiligy ztﬂdemth bioactive
n-gl ycosidic

t he adenlne(ﬁ EBOSI% on. 4324 in
RN e R R R R e a2
ri bosome apparently by disrupting the binding site for
[08451N9ah baditidrE eleQoSsmed ﬁrssd 1nWh¢ ERertion olymenparsadé aaadry

from bacteria,. are e ' her ant
coprpRtions SshEEn o dgurds it gt & hine B medium,
bt B EnzpRhYPRRBiHoA Ssueh @ dhyﬁlbﬁiﬁpsmaﬁ QTi, bositer drodiveltichavigr has
act|V|ty, and Type Il toxins have an A chain,
besoopeprel e to the Type | protein, that is I|nked by a
di sul fide bond to a B chain possessing cell-binding

[0¥gPerdvi@Ble pFotéiRg 8%upd fol yfeen the RERS PEUR agé PBUipo}ymers include #-
dodecandrin, tricaqgsanthin, tr|c

by} qxenether asst mpndr ths gt Sitpblel P@;ﬁlanhy‘%"ﬂe"%ﬂ of general

8B RAP Rl AR de iRt VAT dM Qe dlcdhBIR| ddk1DaIDIsRICREIID-mannitol, or L-
ant|V|raT protei ns (PAPs sapor.i.ns, luffins

iditohoPidirsirosipgel if fhetpsserh ‘mreferesichicyelic frAsmeRy OB‘bf“g 6-
dlagfékcﬁ](ﬁlem F5EusE ATthY QﬁkeﬂE@R ABKPEE pSIORheRNisél ih Wsbriotion of the

eln wth any of the pol ypeptides discussed
nhemumnmbmﬁgsphﬂsdphﬁfy@ﬁmﬂﬁ@oﬁiesent i nvention, toxins
such as ricin A-chain (Burbage, 1997), dlphtherla
[6(99?1 n ’ﬁhé IB%Q PR %d BU pdi 98 mdib AR ma%&&iﬂlaveptﬁé hcuszs lagent
toxln subun

E. CO|I ent er ot oxi n tOXIg Sb Jecul
athbbiharetcobionls i arrker o8 omDEUS HURA S OPTEKH botwoen molocules

F;%F ga n{ér@e C:?.J orid'e 3&”1{1{6?12 bR pofytneh@%oﬂtﬁiﬂ&f‘ﬁta&ﬂ}@&ribhﬁﬁhve agent

sm d- containing the fusion
cpmogﬂemwneguhanabﬂémdbﬁﬂﬂher|a toxin A chain gene was
cytotoxic for cancer cells. Qher toxins envisionped as

gful for the presegt inwentfigpn |@clude Abri n,
TR §guln thLNH@uLg copriLF
ori, ackfrU|t aggl utinin, ucu
igra Tefhnus U ex, Rnd’/WVi seum n. [O@ i's

envi si oned that any of t he above theraﬁéutlc agents
may be conjugated to the pol ypeptides & the present
invention. In sone instances, it nmay be preferable to
reconbi nantly express chighihhlg (PIef ei ns i ncl udi ng
toxin portions of other proteins. In other instances

it may be preferable to chemcal | ate snal §
Whsitreie 018, ol IR 4tea(§e gs(?z)o‘éeo By grstel)é <$ ﬁ'{v@ puR cﬁ)é)smtmg of -O-,

ROLY PR d8sde RE S IPEA( 1L, R ah@RVilthd BlodRavd agetid. ar
ertbodi nents, the toxin conprises a nutation that stil
all ows the nDIecuIe to conprise cytotoxic activity.
The mutation may be present in the polynucleotide
encodi ng the toxin. B. Radi opharmaceuticals [0098] A
nunber of different radioactive substances, including
radi oi sot opes, can be used in cancer therapy. Exanples
of radioactive isotopes for therapeutic applications
i nclude astatine211 , 5 1chrom um 36chl ori ne,
57cobal t, 58cobalt, copper67, 152europium galliung?,
i odine 123 , iodine 125 , |od|ne 131 , indiumll ,
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rheni um 188, 75sel eni um 35sul phur, techniciunB9"1,
yttrium90, lutetium 177, samariunil53, holmum1l 6,
wandeassd4ni unR25, for exanple. C. Chenophar macedariusalos/ 003575
[ 0099] The term "chenot herap§" refers to the use of
drugs to treat cancer. A "chenotherapeutic agent" is
used to connote a conpound or conposition that is
[0@43i nisyet pwudher embbdintentetrtomesitcudds of theeelymeOnbstaaiyra) framula

st O SO RGPS Rl R R R TR Ao it Binch ) s

shb e freddiyictufa i la CR &Rk ehe aaﬁlﬁdﬂive&lgag emtosalblnttyl lirdted toatwio parts of
are not [im

e B e R U SR o
is Glasinadits s¢16ER P rom eieCh-OR s fRRRIdO-, RCAIIDIRS iwherein R® is H

daunaor ubi ci n, ,doxor.ubi cin, estrogen receptor binding
or figeflkybenp Bs sdke piorstiEs agephr nesyl - prot ei n transf er ase

i nhi bitors, gentitabine, |fosfan1de mechl or et ham ne,
I

pllconyC|n rocarba2|ne ralo

ene tanprfen

hal an, n1£ony0|n navekdi ne, /i trosurea,
t SR't-g nﬂzﬁ]t- GmiQte Rt =0 @rfieo ~T @) (CHy), —NH
r neplablnu ovi nbl ast i®e and thotrexate B
vineristine, or any analog or r vat|g iqant  of P

the foregoing, T agents oF drugs e categorized
y(their nDde activit ythirg a cell, for gexanpl e,

her agelthey t 4h e ycl tG
dﬁ?ébe t% Ee é cterﬁz%db%§§é9 %nl
ablllty to diréttly s-1inkR DNA, toS% ntercal at n

into DNA, or to induce chronosonal and mtotic
aberrations by affecti ngFawmdle(iX)aci d synt hesis. Most
chenot herapeutic agents fall into the follow ng
ego I kyl ati.ng a $inker, —X-Y-,
RE sy S 2 g Sl B PE L 8ol e, X, can
belintedfell Getwrbi R zirﬂrtﬁoacﬁmjagﬁmttk pmmhameﬂsqulmfrsnweraa@enulg av),

m scel | aneous_agent s and deri
whaighis SRAFCER RO e AL BBl PAo Sy Rl gvtene,
((ngttjglj‘ @ﬁﬁoaﬂlfyrl]@lg muﬁé%tﬁﬁticﬂ?}lcnﬁlkyﬁtﬁa 699@%21‘&&&1 heterecyeii¢ bystem
nown to those of sKki n the a ) r.e
cortfnia ek hsiereaiaan sekred fomihe S ﬁ&&ﬁﬂgg aibstitaled %Ete%’f?y"‘“
(Gheg, )aﬂﬁéﬁ&l GbstiRd alk@nylPﬁ@r@ﬂ%ﬂﬁﬂﬁdeﬁﬁﬂ@ﬁﬁpeyiﬂd@b aryl, substituted
Cl ences i ncor porated herein hy .re

ayk hetgratyl pfabqheate hetraosrglyalipdaryh AR R ks
sdb@t\ﬁﬁ{ai' gf'alkﬁly bkl Eltb‘%hﬂtea‘ﬁh@ﬂk{{@ﬁ aly RIS, subttited

variation iIn osa e Wl necessari | occur dglpendl ng
ayhllegl andridietcitothe @fbstnrqeltws Js@eqtedoféqln ghe grevn ¥ (C1-Co)

RG34 P‘tﬁ% BlE.E9% nch'r%(@' 34y a?lgyloﬁt(% (ba thn%niv -S[(05)(Ci-

term’né the”a gg) te o 10
Ciredlicd], @[&FOK@b@é@tlcyllmﬁar@[ )dfCisp ekl cS(Oz)[N(R RO, -
Enqﬁ eplt . C agents and dose regi mes are al so
B@@ cr)ggdaﬁ af h course, all of these dosages and
mgmﬁ@)Ndle%«i?); Mﬁ%ﬂég where & en«iaR@nrm 1adeperr®n1ﬂ'ceH or 5) alkyl; and
er d ses end e y o
SRFSE S AP oA RB LT P PRt T OB apl e o0
O@tﬂfoyiomg@)o Fm&@m tﬂ;ﬁkﬁ—bm q(som r—Nriﬁ@(a@mR?abl e
inis also _ex to be of use in the
‘Nﬁ"v §e1 g > qnd - NRSQFESN%QJ ‘agents [0102] Al kyl ati ng
agents |nclude but are not limted to: busulfan,
chl oranbucil, cisplatin, cycl ophosphan de (cytoxan),
dacar bazi ne, ifosfam de, nechl oretham ne (nustargen),
and nel phalan. In specific aspects, troglitazaone can
be used to treat cancer in conbination with any one or
nore of these al kyl ating agents, sonme of which are
di scussed below. 2. Antinetabolites [0103]
Antinetabolites include but are not limted to,
5-fluorouracil (5-FU), cytarabine (Ara-Q),

fl udar abi ne, gentitabine, and nethotrexate. Purine
analogs and relatedconpounds |nclude but are not

e o e o . e ~ R A\



t hi oguani ne (6-thioguanine; TG and pentostatin
(2-deoxycof ornycin). Mercaptopurine has been used in
wacuis@sgesnphocyti c, acute granul ocytic and chr earas2006/003575
granul ocytic |eukenmi as. Thri &Juani ne has been used in
the treatnment of such cancers as acute granul ocytic
| eukem a, acute | ynphocytic | eukem a and chronic
nphocytlc | eukem a. Pentostatin has been used {n
ith Qamcer§ as hai ry cel\ | eQkemitsy, nycosis
GoICaes CaRaOcty i Gy HiRG-G-eNrk @ii-£CH M
| Rhi bi t or 8% i ncl ude, fqp e | e, docetgxel, etopgside
(VP 16), teniposide, paclitaxel, taxol s vinblastine,
vincristine, and vinorel bi ne. Epi podophyl | ot oxi ns
i ncl ude such conmpounds as teniposide and VP16. Taxoi ds
i nclude but are not limted to conpoungs such as
docet axel and paclitaxel. Vinca al kal ogds i ncl ude such
conmpounds as vinblastinef%yLB nd vincristine. 3.
Antitumor Antibiotics [0T®A™EHeYt unor anti biotics
have both antim crobial and cytotoxic activity. These
[W50fgs Ial aao;therrﬁnﬂjoﬂﬂreﬁt Wird parfoAa biylgle hl&la}oﬁﬂildcylelafﬁliobhléhtﬁghnked

o HTER N Rt o 3 ALY Bt it Dooc ko

all phases of the ceII cycl e. Thus they are wdely
for a vapiety of cancegs., Ex nples of antitunor
anftfi bi ofi cgy iihcl ude, but are nqt /[limted fo,
1%~ “b“eﬁn%%w%rﬂ, CdermdHatyt ¢ R} - caobtmbrcoh@)4—NH

dy Cany®& n), pdi camyci nO(m t hra |n)(and ijdar ubi ci n.
Wdely used in &glnlc%y settlndn r the tr gent  of b
neopl asns t hese ‘conpolinds geheralf§ are agmi ni st ered
ugh intrav nous bol us\ i pj eckd ons or oral I. 4.

es rtigpster are consi dere
t he 1((&9 u'gﬁs) n(%/\/ngn e H_Q_F Ie%er(?t & {"d\"k?TB ﬁ
low the growth ®f c cel18. Corticésteroi® O/min
hor nbnes can increase th efﬁe iveness of other
chenot her apy agents, and conga ntly, they are
frequently used in conbination treatnments. Prednisone
Wh‘ﬁ@md% mvémdﬁ@neth%leule sangistiegsofdC-Cay) tlkglosd, eutsiitited alkylene,

AT oAbt b RTE AR B8 Al sisaoraplistom
coatating &3 hahd)atmg;esslbcted framemesgrmm\/re, ané Snsubstéttted Reterocyclic,

R R R T e T R A e S

arjalshdemaryl'; amhs&msadshdthba@& allyeasl subituted Okl RiyE arylalkynyl

noXi ve been used
m@?ﬁ@%rs yagy%ﬂggﬁtmg %Q@WQ EﬁWQQQF¥§@8§F@F€ne
arﬂampnﬂnmeeelam sibstienentinse elco0e fibAR: @bsPcdsisihe bt F 01, Br, I,
C}%%f %ﬁgéRLGaSt cancer. Antiandrogens such as
(f1 d'géhave been used in the treat ment of prostate
NOANCOH, (ROPSHOIEQPBIC (G ERFE HICRYICTRT RIR]-Q0B, RECE ) Ay,

B ol i de have been used In treatin e‘canc

RIS Mk GHERI- T 6061 G BB Do DBeNEHE-0)C: )
a 9 nRA g nd -
O K A sl U LR o

N@R"& tetherein Rp andiBa Uate @tﬁ‘ép@dﬁﬁbﬂ Selnct@@ﬁphéﬁe@o) alkylene and (C,-

(bgqmgk9@ﬁped|one substituted urea, nethyl hydrazine
erivative, adrenal cortical suppressant, ansacrine,
L- asparagi nase, and tretinoin. D. Natural Products
[0108] Natural products generally refer to conmpounds
originally isolated froma natural source, and
identified has having a pharmacol ogi cal activity. Such
conmpounds, anal ogs and derivatives thereof may be,
isolated froma natural source, chem cally synthesized
or reconbi nantly produced by any techni que known to
those of skill in the art.
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Natural products include such categories as mtotic
inhibitors, antitunor antibiotics, enzynes and
woiolsmgsaal response nodifiers. [0109] M t ot i cPCT/US2006/003575
inhibitors include plant al kd?oi ds and ot her natural
agents that can inhibit either protein synthesis
required for cell division or mtosis. They operate
[eN$1] nglnayet prattick pwbehimss, Hepdlpment tadickedelivery cblapOSMdn@bmams

i . o] g
QA PSR, L BRI o 5L B
cudsstpkedtoimevidemsingle ARTEHYH erjugh®110] Taxoi ds ar e a
cl ass of related corrpounds i solated fromthe bark of
[6(%5] asky, treﬁﬁ‘ o rgla)%l&‘seg’ (N%)ﬁll‘ eflc% 10 %tﬂfcﬂfr% ?Ae %nptgtdenote a
are not lim ounds” suc axe
ppmyll fadierledr.an I@ab¢-rﬁtsad<bllcydilc rabodyoli¢ walighl havmgtabcalt sing (ao ten ring
Tc's 1ﬁ tglglsch taﬁgggé toHé’lltﬁ%qulss %9 bﬁ]c f:fr'r]l octe%jt il I%r%bgcll{ﬁgllitg Iﬂ%g %} Hate of the ring
awlrrlsa:hmbd mbammtea vsmmme of mpﬂe afihitra) dyahqihdlo] igiflndhofmethst], bo

IR PA 550e LFP g,

nR&phm@e m nmetics [0112] Anot her enbodlnent for the
preparation of polypeptides according to the invention

he..usge of. [ de . m t.' cS net
[?@Si [ dggectg a"llﬂrgl ge "Pof & IV‘QJ%1 R4 ﬁ%&f‘cerﬁor#f% %ér e ‘flge ‘?em to mean
amlll\(aleat braﬁcﬂred) ndmfbyansherdll@/ﬁtd)bz&borﬁﬂﬁm doataintnpaidast,ond afivasedied
e E ur.&w l}{l.rreti cs" i n Bl OTECHNCLOGY. AND
?’%’Iﬂm@alnﬁ ?Qﬁfg‘aeﬁl 4" Eds., Chapman and Hal I', New
York (1993), incorporated herein by reference. The
[@03dEr | Yhaugoleatlaronagles hﬂfﬁolydlspéiatleﬂ&re@lﬁ arp @pteintiged by gel

N t hat, t { d kb f t
R T e S R R R
afd weighiesveta@e fnalebhlht wdight OV .edINY) akddetdrdiicd FoSexatplelluas a

‘\i%%ﬁiﬁtoﬁ &g%g&%%%pgmm %&a@ﬁ%ﬁy nﬁfordawf)oeqmpped

withe HigH-preure MfuRCdhk @natdhe: fidph & WeS488RYV I@@teé’tﬁﬁﬂldtaOWaters
2§ﬂgdlﬁeer ajecond gener ati on nol ecul es havin

geatareBrpepiTesiogor t?Férabmr@f@amr@fl&&Nuﬁ@gethylfonnamxde
(OVES bON 2 diRki R etatitfe (DMAL) & s8d %Qh@é’lgerﬁ VER L RS VESystyrene

char acteristics, F. Anti bod| es [0113] In certain

Henethvh fnatha?lfflafﬁéyfawhrdféwmamr@w polealer vegight distritagon were
u%%fb%hbfaﬂ@n.' dentified targeting peptides or their
receptors The appropriate targeting peptide or

eptor or portlons t hereof, may be coupl ed, bonded,

[‘B’é‘élnd Metharlifgrmaking splvess of etaicryal foraiag conaiging agramigrpacid in

RGBS ¥hrdulh b Iﬁsf‘zéllf’t(no\‘%‘i’ IVﬂlé Eljf et exMpl &6 HALHBSREmETPRe
aclds. This may ger ormed such that a bispecific or

PRiimeEs Qfaﬁrréﬁtlrabﬁmélsu( mdhreay R \ig inepiperated ingp @l oroaseino peid, for
pbIYRENSHEAY bR i oﬁ‘nglotat‘ﬂt\mﬁlg) CndiR k0ds vy §<§Qeﬁtt{h tmﬁ%h esterification
pfeparation of these conpdsitions are

intha siz-opb-dizkiihd, farexathge diytcomdetsisgthe Iocdarbmo a¢itl calthieinf endant R

m _ni Ll t,o hu nsub ects, |
atﬁ E{Q% Qﬁl @Sé‘& nBt %iE?FtS m@?'oé‘?eésr\"’élﬂreé@tﬁ’ﬁt%‘” o gEoups are
fmed. hch, b BiskeynSind is@ﬁ@kd%@??&l@&ﬂ&eﬁswreEUﬁoQ%ﬂhraedl-amd
serum al bumin (BSA). [0114] The tefm "antib
swb@a sqbgcie efidror is-aghyatedrstetso dybii-adyé cirtotides . tb ebtalnathe finad polymer

FRyERn 058 o PR ERLER, @Ry 0P Salile, P mers of
Stamurt) A iimstead DABS Ylj-adid, ansctatef di-add derdlativen e By bis-zandnitdogheny]
i ke. Techni ques for preparing and using vari ous
anti body based constructs and fragnents are well known
in the art. Means for preparing and characterizing
anti bodies are also well known in the art (See, e.g.,
Anti bodi es: A Laboratory Manual, Cold Spring Harbor
Laboratory, 1988; incorporated herein by reference).
G Cytokines and chenokines [0115] In certain
enbodl rrents it my be desirable to couple specific
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agents to one or nore targeting peptides for targeted
delivery to an organ or tissue. Such agents include,
wouabtocasgs4not |imted to, cytokines, chem ki nespCT/US2006/003575
pro-apoptosis factors and anlangi ogenic factors. The
term"cytokine" is a generic termfor proteins
rel eased by one cell popul ation which act on anot her
désstet, cawbg wred pca dctivated di@didatﬁeidﬁionﬁ}yambiseﬁ—cnbomm buch as bis(p-

C ' Yy ki nes nopokines r h factors . .
R o Pl OB RS SO TR B o b i i o
r¢divine ©f & dkaaid sindhieccagy afEL mpcrlymﬁe,a fatpolpterisioBaingt QMg both
%trgg_r ﬁge(ﬂlonyl human growt h hornone, and bovi ne

F ﬁkﬁI?%WI R par at hyroi d hornone; thyroxine;

|nsuI|n proi nsulin; relaxin; prorelaxin; glycoprotein

[056ho nybraspmtﬁpumlyf gyinthesib ef the hmmﬂuﬂtédrml;@astmmmde?ﬂﬁ)PEAs) useful

A A 0 SRR 5 8 SR e e

whetmirobl ast gromﬁh factor prol actin; pIacenta
Iactogen OB protein; taunor necrosis factor-. al pha.
.Beta.® nullerian-] ntbiting substance; nouse
onad th-assdei at ed ¥de; inhibin; activin;
vascular endot hel i al groﬂﬁh factor; integrin;

0i T rqwt h factors s
Ry PR SRS TG hote e Pisvont A G isvibhpresent, &
i G)ZiSG{EHg( 'BGFGQH@U Chcaass \Wl@fe @) &7dt Predendindi (B bieBent, K &n (1) is —
ow h gﬁctor-l and -11; erythropoietin (EPO;
féﬁlﬁ €tive factors; interferons such as
interferon a, -b, and -g; colony stinulating factors

[§0B3Fs) Th;euIdPlEz&Scailiﬂjerpmpbﬁg &y %Eﬁc(nMo@ﬁEﬂdensatlon of either (1) di-p-
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nlt%ophenyl &l:s’cér O?La%@ted dfcar'ngyhlc lacft’l '05 tﬂ) Id1L-p—£ 'sulkﬁncﬁeicll_d %g%f bis (a-
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bt -l ELT-3 onbospondi n ) )
oKk ST G0 bR Rl ot nc i
nhephdny] estdref isatratyd dikrylingdidides proteins from

natural sources or fron1reconbinant cell culture and

j 0 | ctiv ui S t he na |ve se ence
“%:U)??iokgénagtg ok’ é/c? ne SI%fonqc a01 are g%\yno LYse; 1?],35?1 S\ p ymers
ceitaining a;hmroyacah‘bmdlueh yThJelr arpﬂmtforﬁayc&d gilte wichusedinbtbad ofithe free base

acti jfic enbodinents a conposjtiqn of
DRSS th?/%'éﬂ ﬁ“[}ﬂm&f?lfs o} Bis (ming acg‘éagﬁstel[s G1BPOaMEHSR fresh
r@BRANBLIh Adlrerdisr H5 SRBAILIRSE Eﬁﬁfr@acﬁ&é dnSRérHrh tdshTRHR ﬁlroughout

effector cells to the site of chenoki ne expressSion.

WRHYPH & he palieandersation teaciiepthesrucieophilie aaiup grove h%mdélmevealed
168 thdhdaRFRilonA
S T 1 RS, 6o
sywedinighyieldent s to the site of treatment. Chenpkines
include, but are not limted to, RANTES, MCAF, M PI
[Oﬂgb]phal? or %l%ersgﬁtsﬁuchﬁﬂl@o}n%ﬂ &, f&hﬁarﬁfﬂb | hedi R 1%&%%65’:&5 of

recogni ze t hat certain cyto I nes are

u’@sémﬁaév’edlﬁqﬁ%b@ pqid eanchetsyathesize Sromrmnitrophedyleind gngagurated
d%%%g’?}gbnﬁgq cﬁﬁﬁﬁé 6&2 thfs%m{ig? ﬁ%gjg}ldrﬁﬁﬁe arH ﬁﬁgﬂ e%!)lqﬁ %cegéne and

adding ungetanated dicrbanylissiithiaide grpwes sv11ﬂ1csl:1rrmgratra7|8°C and pouring

I |nt n |
nf SRR pEec TR pPRIEL AL RS et PRI SRS e o
ma&sacomq,gita):omar I’@lt&ohrc&ta‘cam | ghenf]-lutaomt dioiSandr2dprbfenyl-bikkenedioic
pr ot eases have been denonstrated to be inportant
regul ators and effectors of apoptosis in other
systenms. The Bcl 2 protein, discovered in association
with follicular |ynphoma, plays a promnent role in
controlling apoptosis and enhancing cell survival in
response to diverse apoptotic stinuli (Bakhshi et al.
1985 C eary and Skl ar, 1985 Cleary et al., 1986;
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death triggered by a variety of stimuli. Also, it now
is apparent that there is a famly of Bcl 2 cell death
woegsloag@ary proteins which share in common st rBCTAS2A06/003575
and sequence honol ogi es. Theg2 different famly
meinbers have been shown to either possess simlar
functions to Bcl 2 (e.g., Bcl XL, BclW BclS, M-I
aﬁild chEﬁIdesl JFoppolymem bEstaicturdBEY) &hdf(iip cbusi-p}mtmphbnplr dicaabdnates of

o e e R e i S DR temprgers of
g&NﬁﬂsamymeaXHaaEpnmhg&h%rp@wmaspﬁsﬁmﬁudaaﬁm&QEﬂﬁmd(VL
caspase-6, caspase-9, or caspase 1l0a/b, for exanple,
or any granzyne, |nclud|ngogranzy A or granzyne B
for exanple. [0119] Non- I%n1t|ng&exanples of

pr o- apoptosi s agents g thin the scope of
the present invention | ggg' ﬁ?%idln, magai ni n,

nmellitin, defensin, cecr conbi nation or

m xture thereof. 1. Anglg%’ %?%Hﬁlbltors [0120] In
wefeiraéaoh Biisdadepemesntl (TR @{O}Eﬁ'ﬁlrﬁpubﬁtt\H@@hlbsﬁﬂltdﬂﬂylﬂﬁ&féQﬁ fddre nitro,
adn1 |str@t|on tar.getin eptldq§ attached

f
oS P inuie P o e A S 6 PO 4 1620 lkvlne

opmt_lcg(gakyidxpr&m@giozg) aRRRylbdes, pl asm nogen activator
inhibitors, tissue netall oproteinase inhibitors,

[@bfr f grl%gfﬁfg%%ga%glﬁ clzogmjéﬁlg{s Ellgl;twé%etel etqs%fgqgg)%pafé b1s(oF: a]m?no acid)
d&%@fs‘ cff Wrdpehid (ﬁ&l@ﬁiorﬂﬁ@ﬁsebfbls(%dﬁ% %Q%eﬁh@épalc?d mongmers, for
CM O, Marimastat, pentosan ysu phat €, ‘g? opoi eti n
infrodpetipmriate &) nvangiewfpmpeic @pﬁmﬁr cqmenoBitipyecinglude naturally occurring
i
iy e —
pmd@ma@stwwaa@ tumaxgbwthddeng, NMN..¢rbildetification of an estrogen

| e
é\sggr%g ?félzf{egtra\éh]%f%d @111&91011@5 %P %g-e&mdﬁ%%r%%%lfﬁ% §%<§; cf gld996)
233,11281122% Pdiangic 8.e¢t al. olnhikgivnrog B@wgn@mn@masﬂcamt in mice by
L
Fntsxse"ﬁs etrall.| yhmdogendepest@bgegmmbmlhezwmﬂdmpd)amadjél ihHiBits

subject b n treated. Th er so spansj_b f
oS PR RO roafh Paben (O BERR R reByn Bhe satey
pmﬁmarscm smoateadagaﬁ@srywccﬁrhﬁg the@patitid dal nldRfeE ire bMRIVEQ W e,

f or, hu str i on, arati ns shoul d e .
WP i €waﬂ1@m @ %?noaﬁ'g({()@ W moleg %Ffe‘@a;w%ﬁoﬁnﬁ@friupw such
a§bﬁmﬂﬁ@ds as required by the FDA O fice of Biologies

standards. [0122] Doses of any of the above

apeutic e nma be d termned by gne_wi fh skil
AoRE meiep St e i ckoneeBp PR, BB Se ko
pﬂlﬁhﬁefh@ 11&13&%d . this Hﬁﬂiﬁ@tldrﬂ)yﬂh@ﬂﬁ)le@ 31 WHILIK &htive EtePhbrmone 17-B-

to aba /n?2 can al so be adni ni stered.
esediof g Weg@esﬂrpxgg 155 g9, and pbeoli - aniRgupgs into the

bafkBéite &7 al’ﬁ&@flﬂger m&dtthe@liﬂz@pélﬁ/rlgﬂs u@@@&fabﬁea?e Wlﬂgsa and the

about 0. 25 about 0. about 1.
PHHelGt ¢ l@PlﬁﬁPWm aprbignt. for am&enéoﬂomne@t@ewmslummal
c&@ﬁ’d&‘% a%n%l;[%f @FCAd bl%-es%raéloﬂﬂ‘feg&d fﬁ)QPl‘ﬁE Atifled B/ v‘z’(%’can help to
abou . "about n2, about nﬁ n2, about 10
Preveny pns_t-lmalﬁnhestmma ppﬂl@ pattleat el7dl6)s€radi¢ll hoWa'ear,om only one example
[ resen

opz%;] é}élﬁ\ﬂﬂg ‘f]]l[e%é Ip%p?ﬁ%s glﬁp(%q bmiel{&%op elll gle%D S llff o% a PEA,
PHERer QEprohame iraddcomdanca “sﬂnhlset andntiah. momt agrectpinyebioactive
targeting peptide, linked at the NN or C-termnus, to

all or a portion of a second pol ypeptide or proteion.

For exanpl e, fusions may enpl oy | eader sequences from

ot her species to permt the reconbi nant expression of

a protein in a heterol ogous host. Another useful

fusion includes the addition of an imunol ogically
active domai n, such as an anti body epitope, to
facilitate purification of the




fusion protein. Inclusion of a cleavage site at or

near the fusion junction will facilitate renoval of
woOheremgsasaneous pol ypeptide after purificati onPCOUSEI06/003575

useful fusions include |inki@y of functional donains,

such as active sites fromenzynes, glycosylation

domai ns, cellular targeting signals or transnenbrane

sﬁemgd diwkconltaimipg pfimanyegc@nibgdic phablc hidiecylsiah 68 uMQ'bI&hfﬂS
nt, i.nventi on conpLi .a targetin
rfesice bl AT ot S 8 s AR R i i e MR e

inéntmoiredisdosed iPBRbpae applidationBR/0 10 sdmaor por at ed into
a fusion protein include cytostatic proteins,

L R M S L S ——

chrapdsdions, t@q&hdmif;‘oﬁhu@stapam: idlod di diicidRaddrforaedRthSpolymer

odi es, ns ptor r ot
R Bbprien SE e BaPEY Hying e predarfper b isteBrentocinat e potymer
an axelinply, ﬁHp@ﬁcﬁngISn tht keBgosva mpihe PEAL Bafligh oMBRdU40bPwREL 17p-
g%% con%ﬁnplated that within the scope
e%’fﬂ “gfiﬁé‘g ﬁYedr ey raetim lingar ARG Bt varionsdpadimg ratios of
1PepdtiadR] 0 tlhdtced inSa6RO1 B416W: i nto a fusion protein
conprising a targeting peptide. Methods of generating

fusion protein [ 0se of skill in
the art. 'h mogthy §1sl§e gstrzﬁ@ Aglglt(r}lgMW egrdho )or exarrpl e,
by chem cal attachnent usi ng blfunctlona

cross-1inki ggggggent s, by de n@¥CHpnt hesi s|of the
conpl et e fuéHpn prot ei or byHfttachment of|a DNA
sequencel-angogid -@.: { andesQ 187 CoNPt G dEHpo—6

sequence| ¢éhgoodli ng 5 d gept i deQor prot ¢in,
fol | owed-by expressior of "'the intact fusion -n
protein.VII. Synthetic Peptides [0124] Because of
their relatively small size, the targeting peptides of
the invention can be synthesized in solution or on a
sol i d suppprrerilpEREEP AR &1MAR% ¥ eserdiv oring ona

techni ques. Various automatic synthesizers are

conmer ci al | |ﬂbh%b|e and can be cis€d;)pn accor dance
wi th known |pr of@cof's. See for exahple, Steward land
Young, (1984y;cap-€ SP‘“CW—F(I:-HCBL)Q—C
and Bar any |aRdy M&H‘I 9)9 Bach dncor por
herein by rneference. O pEpt i de sequences, u
fromabout 6 up to about, 35 to 50 am no acids, can| be
readi ly synthesized by ch nethqﬂsH Alternatlv [y,
reconbi nant DNA t echnol C-+(BN) HeC-©NP(Chiyg aC WREF&4
nucl eoti de sequence whi gh'®ncodes a peptldébgét
invention is inserted into an expression vector
transfornmed or transfected into an appropriate host
cell, and cultivated under conditions suitable for
expression. VIIIl. Proteinhms]cation [0125] Wile
sonme of the enbodi nents of the invention involve

SIhEREThORAinP bOME iR Eped i Qid S PEUR AN PE@%BImer can be varied by
enbodi nents utilizes nmethods and processes 'f

VasYing thgiamgupradtee asmoreheildiag hl@cks@é awmolyamt Meéis @§a PEUR
coRRRERA! 1-Yota-edtRBR P isti B el HESxakdp wat one level,
the crude fractionation of the ceI u ar mlieuto

Eolypeptlde and non epti de fractions. Having
[09e3ar dp adritions sw%@&m Sfc} &iplks beed on grstesterons or @h@éesterol such

asRAnARRRLE-9€1 705101! @Iﬁ{ﬁgenm) Qeantifbrs{eﬂgg 1613'5 %dﬂﬁfcﬂ&ilol)
chr omat ogr aphi ¢ and el ectrophoretlc t echni

1%50ap-apdropenetd. 4 disl (WdNgrrrdrestqpadioD iatauitae (oo rncorporatlon into the
purification to honbgeneity). Analytical methods
particularly suited to the preparation of a pure
pepti de are ion-exchange chromat ography, excl usion
chr omat ogr aphy; pol yacryl am de gel el ectrophoresis;
i soelectric focusing. A particularly efficient nethod
of purifying peptides is fast protein |iquid
chr omat ogr aphy or even HPLC In addltlon the

M T T Y 1




term"purified protein or peptide" as used herein, is
intended to refer to a conposition, isolatable from
wobtbhmrosg@nponent s, wherein the protein or peptPd&uUS2006/003575
purified to any degree rel attve to its
natural |l y-obtainable state. A purified protein or
peptide therefore also refers to a protein or peptide,
bakktRe b PRA ahdPEUR Ipbbrnwesmccqrdmg\m this inventiemy Mene@rrealthgrapeutlc
occur ntiall
dl[’](?f??fu@ ﬁ‘é‘? gfeI§ T Use &P%?a?%m 81% 1nv%£€(;neﬂowgr prt‘ﬁfe cféﬁvery

t'0 a ' protern
copobigpis 1ﬁcﬂud‘e@fd@@sa1ﬁplamnﬁhaﬁ1 fasholeeiem B;ub]oedmedanramycm

fractlon tion nove oth en . and
S S B G D LU S
cHMbrPhn ﬁ:@i cEl@I'tthdcgrc)hneVMiﬂﬂ;ﬁn}tche cloﬁfonycllﬁe;bbtnaﬂbcnyahhey

puritied" is used, this desi ﬁﬁhr Céefer to omycin;
dlefbm@%lﬂfp% Aibekach ditpdiopizen : 013%%?. B s epfgomy
foRhRn(H OFFRARS B (Y glﬁd@@ulﬁﬁ@'ﬁlﬂ@shtfb&ﬂ guasnecyclias; 1sepam1cm,
constituting about” 50% ahout 60% about 70%6 ab
jogmugcin anpmygs); 18RReTY C6Y, ing BBy 315%150%8‘& YgFeAC ‘8%0 ut
Sy ¥omiadantlyci); Moy bidne mAPirdih;
B S e e
nathey mp@mymn,mtﬂnpemz@ran%mceu@Xﬁfe‘rwalgler prromycin; PlPaCY"hne
L ©fmilif eirRhsth Sh
oIR8 LR B8, R B 0 g i
SVnnfapghme,oifamhm pistosesing raitereycs m@léetfaPﬁ‘é@@ TRFEINEEL f or
rog)étﬁ{n‘gg%% sa chr& r%sr@glécglgg &Hﬁcﬁﬁ}tc?] sﬁ?atrﬂféint ytre%ton%m teicoplanin;

tepatyeHen ttmdeﬁhmcbh itheictréptar; rqumygyx, sw&mlantaw@,qteomﬁm
referred

Ssin y
vPieGinbrins o Rop g O PAT ST e s s gl fhicHhoms |
kﬁﬂa&@bin@) leﬁc@n@@ﬂi’iﬁ(@} #in¢dmytcin; Ivhﬁlssrpﬂun,ﬂymeca'ghnevnpyb@fchne
the initial extract,..and t hus ¢ e
e s L S D
nBMRRES; netilkdién; &Qéalﬁad)mydilm tosytetslcline; pmnam}e:m pipaeyciinount
of activity w]l, of course,

PS@P@V]@H]CéFldgs‘ﬁthdé% arl%:lrb ﬁlggséq{nfde n; F% 1de r%q'nmpllﬂ rifamycin
KU Eedpb Sffel SRAXRNE, RREME Fol@hmpeh; Ibhtetrwyplﬁresﬁnedamymher n

or peptrde exhibits a detectable activi %g b
oS e@mmlaaee%sogurlfuagsr%m?larmmssaﬂwﬁ Strqioy: Otbramycin
tr{%ﬁfe'c(o&n Bet ﬂo@@m"%hmﬁﬁ%mﬁﬁbﬂlﬁ@ﬁ @hl@f'phsﬂfdsin ddrfhostatin(s);

T ese include, for exanple, preci ng 5
fikipto foangivbroimin: BUREITHY eystpﬂeeohamrr%@r SRR R PRS-
39{1 wid eheﬁ:ﬂcm%ﬁﬂf%téz aatnbl%mef RGN BY a B dThe; |bidéﬁ@51|n®|jl tarubicin,
romat ogr aphy s s such’ as ion exchange,
cﬁrzinoplathmh,, chiczozstastn; ma@emcmgﬂmrd@w,ﬂluaélaﬁ.ep@m%hlae epirubicin;
ggrng% D 41 eg‘.ﬁ%{l&g E%H hril; aﬁ)?s%kg[ﬂs\ra('s)t?tui Sgﬁlﬁﬁr dyc(;ltﬁl eurpro ine;
p’faelﬁlibml aniesbronitsl; mto@etm@nmm@moh agrlamycit eligerpycin(p); peplomycin;

bel i eved that the order. C

H)foub gfeidBJﬁmgs e gurﬁ),%yc%l ran gln%%d{“lbg‘?ldérﬂ g%n\éggér nglrﬁﬂﬁlcm,
o%bﬁ@t@roﬂl&ﬂcdaﬁraﬂm dﬂtw; Hr,sccﬂmﬂcmre I elthyﬂléml diconmaral; daprosthiaprostene;

Chelomarel Ghipag: e are pagni eputy ! BBkl AL kR lbis

Ur@r%ﬂaﬁgéﬁﬁmdlt&mtfeﬁr&tﬁncﬂf an&smarﬁd ghﬁmhetﬂaznalo\lmlﬁsmbxes-
provid in their nost urlflﬁ? st at.e.

owreuimsthiersee: GREFOTESS SRt SOR SRR i b g

sWe{;tjo RV QokbrinbibihydauRorESitindplidampdindirebitia; peﬁ&fsia’uﬂ;l metoxantrone;
%rcatron may be acconplish usrn

d b
qylt,ﬂralﬁmee Hudasabing @w@haw Hormimst ?%%“ eofapsg} 1\1\%2?%61 stoposide;
different fornms of the sane general purlflcatlon
schene. For exanple, it is appreciated that a
cat i onexchange col um chromat ogr aphy perforned
utilizing an HPLC apparatus will generally result in a
greater "-fold" purification than the sanme technique
utilizing a |l ow pressure chromatography system
N@thods exhrbrtrng a Iomer degree of relatrve

- .
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be appreciated that under differing el ectrophoresis

condi tions, the apparent nol ecul ar weights of purified
\Vonmmawmually purified expression products mayPQRUB2006/003575

[0132] The use of a peptide 2&g in combination wth

t he nmet hods and conpositions of the invention is also

contenpl ated. A tag takes advantage of an interaction
tonotegaws yitbiastipg Feﬂi@@ﬂ% @ed the AkpoThd therapdutiodie] en Helielected to be
eﬂﬁérmgﬂllaft&leo? aht] tlfracted {1]}510' ved in the interaction may

used as a tag. For 1 nstance, the binding region of
%wétath|one S transferase (GST) may be used as a tag

h t Retabignatually esparingendssypthetidsherapeatic tisacidsrihat barf erused to

p?epg&%%i{ﬁ& lﬁﬂ{Qée"’Eh Pcﬁ%r%l ggsm&g gﬁlletmo\%reltﬁt agdgagp for

whi ch an am no aCI ni ze yana
ezgzpmpie,d@mbemgfg@@drenamyl bmbetmsmlﬁn cﬁtmlcmh@lmm;/celﬁmme cefininox

[ t hat i vel
PRI, Qtogll e SO fTE et Binaid® olbrre”
cgyl@iogpqnns@m:ﬂasttzl‘tmt daof)ﬂeﬂn @datpaxaiepinalapsl; Hsifeei Ci'nétblotfeﬂ@te
Y AR S p 0ot B S LSBT aBASHE octi
tibare i, Tomddax® (BKEHK),4-Dikydr&12-rhdths@-4-dxS-6- dlxuﬁdzsmnﬁwﬂﬂﬂ]

cul e ect . of the inventiaon,
B o ap e B LR BN i w6 et e sty profile of
npiotaylp @pdurtes Bérapdutic dRMERLE Bilield tb birbass @kt ofy nthetlc therapeutic di-
gly uc| eoti des, Encodlng Conj ugat ed Pol ypep g
ap18% 3he tefapeptiedieasid an be Riten A satvated phan wwmﬁsh de@wﬁd es,
isolatable fromcells, that are free fromtotal

[@psEpm ’Chel]ﬂdémﬁﬁﬂaﬂdhﬂdra@ﬁﬁc Fopaiiserafe B3R R5&ibeg tlﬁkabelﬁfc diols
d fusion protein_or poly eptide 0

1 t
oG a51s a2 SRR o oHE SO HRLIR PG ragaddhe e ag wel

ki@ 8hParO4Rl d3talilB@ HesBEptioRStheRBE RH lbaffcﬁﬁdtfer SHERHL irfthe13th
targe%g fu5|on protein. For exanple, a polynucleotlde

Eiion of Hesfercts I[’ia%%(\@h‘ﬁ@i"%ﬁlelséaéloﬁﬁﬁ H8AX gel onin

pol ypeptide that is covalently attached to a BLyS

[60B6P €1 TIRGi RS/ ¥RERHd 2481 safi$ ott&E F oL-Bhio %&Hlah& FlchRBsted diol can
the term "pol ynucl eotide" refers to a nucleic aci
berprepgrad by admiking gsambige acifl.sad. ar-al sutfewc afid nonelly dgénand seturated
0 poﬁbtggtgedqgélqn toT gé,%e%{n% to %IQE\Q ?enéaera 1&?}% i watgrne%gﬁlltiglg ise}ninimal,
theo lcg@lmgt Tl:leummtui'ran@i delg ireinde Joi exainplecibatemyy ], Bdivhandt, 18-
%%géig %ghfree from total mammalian or human genom c

Ther e ore, for exanple, when the present
application refers to the function or activity of
[(@éﬂo ni eturitnd div-eitgehanyl frstepsrﬂfﬁmﬂmkyl& deidond 'sftusatednli-p-toluene

squ i}:naﬁlc psoft%/ &g:gst - '-a(n:ip(tgg | Ss ? p{q,]i)éreﬁ 3f 9?‘?5181?6@611 pd% Patent No.

GSaEQﬂEBla nmol ecul e that has enzymati c act|V|ty of
gel onin. [0135] As used herein, the term "DNA segnent

AP S B PRGSO L

pdiiraes bbdthe stractiBiXoSRQMENis ERTRed MV@WH%@(@E@&dS&%eﬂeﬁms

ment  t ontains.wld-type, polynorp
haafngfm? %}HF%% &m@ b Fefgnsipie #Eé@n%@e caipaipi éY Hjpof U.
S.ahweet Nb 0815030538 BT é)fcleﬁdhzft IR&BF (fIIIPJI% 38tak aﬂ@m“DNzV) 86,503,538
I'ncluded wWithin the term

lsgﬁgﬁ@h %ﬁggﬁ%g as drsPijisd pboee The raaeﬂoylp%fﬁrtlwe@t fongxample, by
adRBGR) &ﬁ:ﬂﬁl%hhée{o atrﬁﬁﬂlr@oﬂ%gf ngﬁ@h& gﬁfg ofif] gOBf SB0MAs %@ ) of

vectors, including, for exa S, cosmi
6,pPRaghtS, in dmhﬁ%@meﬂw@cwtmmdm gt eqon] @mw]aturm énen @romasio D"
is intended to refer to DNA prepared using nmessenger
RNA (nmRNA) as tenplate. The advantage of using a CDNA,
as opposed to genonmi c DNA or DNA polynerized froma
genom c, non- or partially-processed RNA tenplate, is
that the cDNA primarily contains codi ng sequences of
the corresponding protein. There may be tinmes when the
fuII or partlal genonic sequence is preferred, such as

T 4




[0137] It also is contenplated that a particul ar

pol ypeptide froma given species nay be represented by
woabasroage4var i ants that have slightly different PanISE106/003575

aci d sequences but, nonethePéss, encode the sane

protein (see Table 1 above). [0138] SSmlarly, a

pol ynucl eoti de conprising an isolated or. purified
tempdratmteyp 80°Crandstiming ord.6 herrsytherngpelipgihy pragtorgRolugien & room
tefﬁgﬁfgt}% %lﬁun%g eﬁl%‘?ﬁﬁé&nhgﬁllt&%t ééﬂca:%gné g(ﬂﬁner washing separated

seqguences

poBymebr wiith veabers dnymg aszpbeut 31)°C rue@an hfaiugerd)pr@ﬁ@@fg ent ﬂl§n purifying up to
i splated su 0

g iy ganetg) B bl v BB Bl of,

6,5035738 64 p-tdlinee kwfdiric agiinselt of Eysu@éxdniyd) psteyj thp bénziyt gpter protecting

f t f t I t
e PR BTG DD Aol vofyRaEb. i b ke,
renBvdd }@ﬂﬁoge%hl\jbfo\s‘is a‘summanqomz ofd. B Ramanlt Ndeess@eﬁ%meeause
sequences, C se CES ngi ne n
hygggggﬂygs ‘f/ﬂl&fl saég(rﬁ'se s q.d c}?ﬁagl g%d%& &@1 g f;%s?eé % Should

be%'oﬁtfeﬁ{eﬁt% aPRiy Q‘Sﬁf lb;dﬁﬁlethd@ hat Wsuld pﬁmrtfdi\ﬁ&atutaﬁm u@Mma:hvely,
epti des

| d
s eeacisnt G ol 9,308 SHORR BN S POsESfcEigh diBher rom
be ttfi‘dt @a@b&t@%fy%lﬁ%d %'ﬁq'e ?h{%hépﬂrgdu‘éﬁﬁldi@a’kfr ﬁﬁﬁg)tdisﬁtgratlon

porti on of such pol ypepti de of the

e. g othe @mn@geacmgqamée Prestad Vg_l@l t—bzl@yl (1% thqmactg@ ca%lﬁe t-bp@/l ester of
lyilgf)) %galafltatgliyd %Jrgl% claﬁge e&% wiHE pr ang 168 turdtiod by 1B&kment of

240, 250, 26 270, 280, 290,
mﬁ@ﬁﬂHQXU)Wﬁﬁ@wd330 340 350, 360, 370, 380, 390, 400,
410, 420, 430, 440, 441, 450, 460, 470, 480, 490, 500,
RQompEithd hadidg sPRRuraldBaulHAPis p&ivﬁlied by
W@%’ 6’%8“’@‘3%“&%% ot 0" mg?o 680- 690, 700, 7(110
sub3tu tinfdP-fol 7B ; sulm acui75@1t oﬁlg@f'L p}]ggylalglgge) 28111{§en68124bd1e§gtd'0r (TII)

- 1A fur 2B Y PR mple 1
l%mpgee]g"f"g% 538%’8” g@’gmu 61’%%% 11‘5?020 1030, 1040, ©
oflQ5@8,53B06 Oy sUBRBting (8 @-tolnmulfqm%cld seliod bisisphenyadrgine) 2-

25001 4%% foéglg 61 E;é%gjge 1 %)8 3900 al?o's%stlt?%eow $28fdphenyl

or nore nucl eotides
ﬁﬁm&ht%@&&i’gemEmWals@@f@BrﬁS It is contenplated that a
si ngl e pol ynucl eoti de nol ecul e may encode, 1, 2, 3, 4,

Ogar %ungettbr%zfg%&r%%dm qﬁtflér%frﬁ&ﬁra%hﬂﬂ@ ﬁ? bel@e), @ |

partic (qlar enbodi ment S,
fd>11w&1|ig hcmh Am Amenorssbsititddeens toXPNA- g@é@é@dl@al h?ﬁymg group, e.g., 4-
o, LGS ARafiiRk,
agino U é} éadzlh dus1 ca%%F@&fnﬂ%la 18 é?ﬁg%%{b:ﬁ i asa

cbﬁﬂéhﬁﬂg‘lﬁgeﬂt Blfbaatmetagenimam desandlbed hsequ encle atiachsa Wlaq%@@lble bond

amFlir;l%é%g :]ISX%@%E it %ﬁllal?ei lsl%g'g th% 1\1"1%1 % po.]_)ggtgﬁlzeﬁéﬁlécﬁ'i chXcrylate

i sol ated DNA segnent or vector contalnlng a DNA
[G0FI['ENIn yeRyndine aspect, the PEA)aad]BEHR ralyimess emtegmlaged for use in

pol. ptide.tha e i bos
Gty GO OBOETT PEICS S RAETy G aip S A forth in U.S. Patent
}Q@Iypeptlde and that is operatlvely linked to a BLYyS
| ynucl eotide, for_exa =
SR a1 A PSRBT S M ol (pdtiasSHédR a0,
1@?31'213 YAEtin@noMbi, be tHRehiRephtsieoldach btwitslns imormrated herein by
ecific polypept|de and this generally refers to a
T9ppfept i de produced froma nucleic acid nol ecul e that
has been mani pulated in vitro or that is the
replicated product of such a nolecule. [0140] The
nucl eic acid segnents used in the present invention,
regardl ess of the |length of the coding sequence
itself, may be conmbined with other nucleic acid
sequences, such as pronoters, polyadenyl ation signals,
additional restriction enzyne sites, multiple cloning
sites, other coding segnents, and the Iike, such that
thelr overaII Iength may vary con3|derably It |s

o Y o e o, e Y



may encode full-1ength pol ypeptide from any source or

encode a truncated version of the pol ypeptide, for
wexerspsgs4a t runcat ed gel oni n pol ypepti de, suchprthais2a0be03s7s

transcript of the coding reg?bn represents the

truncated version. The truncated transcript may then

be translated into a truncated protein. Alternatively,
[@7ALic| 'élilﬁtbiadﬁgchdsldq HEﬁc}é‘ElﬂﬁymbPiﬁoS delymersichi bcamgﬁ from one to

9::1:}'.}{69 & Pttereg{s -2 %ea%?dg per epx ae? gqoﬁegglg ?1{1%56%{? & r y hagre weight average

Se( uence

ancuIar Waitgh@ Rar@fngtffven pOOOORE PLS,000; tHesARERRETE andRp6IGIbRAypically
h‘g)s.t tr.ansl ation %%(int i cation,or for therapeutic
SrBFRFS VISERstiies &t 45a g E5I5THERG DY éiﬂflﬁ‘aé%wcosaé%eﬁaq wethiedserpnging

ﬁabmzmo@otf&ge;@mpmtﬁﬁ@n@ﬁb@m@@gws pol ypeptide may be
added to the nodified pol ypepti de-encodi hg sequence,

RRET e AL PGk PRt b B ysb i e opise #5]1e v eton can

bargmitlekigbd b;ngve&ie@rwnaathdam SR kndWR @ thkH. Eof e, tributyltin (IV)
nstructs m prepared that include a contiguous

c4flyd eR BRI |Ué%fl P Tsieroum PPobKe-eBRYrERSHt ar y
p&l?(g‘lﬁ@h@e) d}(la@ﬁ'dle? rand @RQike SHEWeRS, it B 8ndeRtbdH tﬁﬁ:la%ﬂé"vaﬂ%ty of
nucl ei ¢ aci d construct may be at |east 20, 30 50
cgiefystyean bgaisedtg forpppplymergsuitpblg forpggin thqgractypg ©f thg grqyentlon
170, 180, 190, 200, 250, 300, 400, 500, 600, 700, 800,
[0909], 15:R8QolyZaBRihctoned) ObhterflplHO@ for BsORe afe:RxBPlary siBRRiral
0, e e e o e e iblar st
ﬁT@B 6@35 g¥®00, 500, 000, 750,000, to at |east
1, 000, 000 nucl eotides in Iength as well as constructs

of greater size, up to |nclu ng chronosonal sizes
(i ncluding all |nterned and internedi ate
ranges), given the advent of nucI jc acids constructs

such as a yeast artificial chronposonme are known to
those of ordinary skill i¥PrEHB@Et. 1t will be readily
[0a7Sier SERgIyeBiRfes) doltfeb AR 1Be h&RGh RRemBRY structural formula (XT)
"Iinternmedi ate ranges,” as used herein, neans any
a3 foHe¥% or range including or between t he guot ed val ues
(i.e., all integers including and between such
val ues). [0143] As used herein he term "DNA segnent”
refers to a DNA nol ecul et he as been isolated free
of total genom c DNA of partfcul ar speci es.
Therefore, a DNA segnent ‘encod a polypeptide refers

to a DNA segnent that cog%ﬁhﬁ§;ggld type, pol ynorphic,
or mutant pol ypeptide-co g &ences yet is isolated

[08v&ly fl?OéYﬂaCMeSbmeﬁnpéqﬂedffp@@eﬂmmn exemplhryrsemeiatal fmmola (XI1) as
RN genonlc DNA. Included within the term "DNA
segnent” are a pol ypeptide or pol ypeptides, DNA
segnents snaller than a pol ypepti de, and reconbi nant
vectors, including, for éxamplgel pl asm ds, cosm ds,
phage, viruses, and the liokg—_dhe DNA segnments used in
the present invention en¢onpasa i ol ogically
functional equival ent polypeptides and peptides, for
exanpl e, a nodified fundﬁanhKKbequivalent gelonin

OB, s LS PE SRS B8 LA 20T

ammdxm ekamylsasetdfoftu acollonal TIRGI\¢RbeReWet MR copdlRndivaibh of
occur natural]y within nuclejic acid sequences and

la’ftrﬂs a5 §reapTRlgcionR & tueregaes, oL RrRast Hegholwsigg stanpaes qoinats asyhe

caSipst By be created via the
applF?%??%Reggkfgg%#%?ﬁgﬁghmg Qgghnology, i n which
changes in the protein structure may be engi neered,
based on considerations of the properties of the am no
aci ds bei ng exchanged. Changes desi gned by human may
be introduced through the application of site-directed
nmut agenesi s techni ques, e.g., to introducei nprovenents
to the cytotoxicity of the protein or to increase the
efflcacy of any treatnent |nvoIving the protein. B

. s o -



it can be replicated. A nucleic acid sequence can be
"exogenous," which neans that it is foreign to the
woebde/ossd4® whi ch the vector i s being introducedCoustiwano3sss
the sequence i s honol ogous 28 a sequence in the cel
but in a position within the host cell nucleic acid in
whi ch the sequence is ordinarily not found. Vectors
i ncl ude pl asm ds, cosnlds oV|ruses (Pact eri ophage,

ani mal virusess and g uses), artificia
chr onosones g.GH2 of "ski |l l)imthe art
woul d be wel | equlpped to on¥er uct vector through
st andard reconb|nant t echnP ques whi ch are descri bed
i n Sanbrook e I 198PHand [Busubel et al, 1996, both
|ncorporateo .uﬁo —cem GHy)sH0 dition to
encodi ng a fied pol weehil de such nodi fi ed
gelonin, a vector may encode non nDdlfled pol ypepti de
sequences such as a tag ¥ |ng nol ecul e. Usef ul
[ W%é]t Olhe %P@I‘Bgﬂl RemBHEd p(gl%%b%alﬁﬁ S4reh&Sbd dappddaathithileic anhydride
tors nouye et al vectors encodi ng a

t0§t>memit’me1fchhmshf!VGllgﬁél@Cmﬁlhﬁ)f@@cht ors, for use in
generating glutathlone S-transferase (GST) sol ubl e

fusion proteins for i ficatipg and geparation
or cl eavage‘ %@{ OH@Q&;I LéE@D@-&t@IOHjI rects
the nodi fi edpol yp a pa i cll an Hr gan

ti ssue, cell, or other ocation in a subject S body.

[ 0145] The tern1 expressF@@mM " refers to a vector
containing a nucleic acid sequence coding for at

[00391 oAt this geinb 4mnunerd2.0mistipnehdpirpéading | Orarradiei RSt % with the
carﬁoxlyﬁ mgn(f ?rﬁlgjsﬁo c%r[ﬁg aR5eH! tﬁéarﬁﬁ@x Hféﬁfbt}'} foaRStbRehet G @he
ypept i or pepti I n ot her cases,

aﬂnme $>encseh|mh reselts thGeacuwmmwwéhﬁ A-PIBHO KRS thejcarboxylic
t.he odu . on . of

agig 5 ngl 5 ﬁ&l\t/eerr(l: tvel atgx% %nsageg:n %1(1 }ge(&l&ﬁﬁyxﬂér dah IBQ gﬁgﬁta?«glﬁh

pSl@'ﬁthlﬁﬁQﬁBi t6 deWctehddlebmi cztrboxyuc haf momﬁ%ifos elt]ueweefeaﬁ%hmem of
r&gessar¥ for the transcription and possibly

fyrfhshaniRey) §198PS an operably linked coding sequence in a
particul ar host organism In addition to contro

[(msqp enmamsdtinated gompmmdx haazm@tmmnabinﬂaﬁd (Yo PEVitkafollowing

5 R0, VS R R Al g e v,

cé?d B diﬁ&(bﬂlubﬁg carbf)r[ﬁthlnﬁdazﬁ‘feomhﬂdﬁe aﬁ@d&mh&n@e&@n{imme]agent

Aéldﬁ@ga}l t%&q algggtg&ggﬂ@éﬁl a/%ﬂ% ﬁecd %e? at J?(gnﬁﬁggaj%eoa@taﬁfed via

10f ddubBBSAd fuRtticaalits Fpﬁ)VﬁHEﬂ&I[aO the eldarapbﬁtld’ﬂiyl residitedin the polymer
geneticel ements at h regul atory proteins and
coppestinngloesRg) cpftpg E © gt %Iynerase and ot her
transcription factors. The phrases "operatively

[6U%3} t | p&estampleOpe [rﬁéﬁtibﬁlh}glﬂ mcﬂb’(ﬁﬂa;c welglhmia@m ct}(mﬂm@ [PEUSs having
and "under, tr nscgagtlo

s‘gpcgﬁsal( feymyla (Y1) cap F@E‘%e}f‘tﬁﬁ {%g}' uqn}ﬁ: os%ene g%za?ls -electrophilic

nloBiet Alal AlbrBrnk/Saftt kyBfend, B chotRt ¢l i eeadiidrkcEanu@l) belotwo
control transcriptional initiation and/ or expression

of that sequence. A pronDter may or npgagpymge used in
conjunction wtd an "eghgncer," which.&ed@read,0 a VI
cis- aowbmgzw—@ubmWw@eqMﬂesOHvolm—mW (VD)
transcri pti ongs activatiBh of a nucleic acid sequence.
[0147] A pronoter nmay be aqne Qg@ﬁrally associated with
a gene or seguence, as na ° ai ned by isolating
the 5 non-codi ng sequences | ocated upstream of the
codi ng segnent and/or exon. Such a pronoter can be
referred to as "endogenous.” Simlarly, an enhancer
may be one naturally associated with a nucleic acid
sequence, |ocated either downstream or upstream of
that sequence. Alternatively, certain advantages w ||
be gai ned by positioning the coding nucleic acid
segnent under the control of a reconblnant or

1 . . Y o . I e



i sol ated fromany other prokaryotic, viral, or

eukaryotic cell, and pronnters or enhancers not
woOnedoisgd4ly occurring,” i.e., containing diffePemns2006/003575

el enments of different transc2Pptional regul atory

regi ons, and/or nutations that alter expression. In

addition to producing nucleic acid sequences of

Synthnm ef ®pely@sterireasy BT sis yoritdieihg Ldlykine eseayapdit el ctural

r ced, usin re nt . cl oni.ng and/ or nucleic
a%““ga Qﬁn‘é R PSRy g%ﬁﬁ%ﬂn%bﬁ?he‘}“?}@hgdi ng PCR(tnm), in
connecti om V@ th theQcgnpositions disclosedHherein (see
7HGTostHuNe 1§t —Cr05B3,0202C N, Sos@Mat € ne HOTGZBRNIO6(CHIRENH, TosOH
i ncor por atRdd herein by reference). Further&nmef it is
contenpl ated the control sequences that di dect
trapser ﬁhlon and/ or expression of sequences within
nonznﬁﬁteaﬁqprganelles such as mtochondri a,

antVibhe |i ke, can be enployed as well .
[0148] hbturally, it my be inportant to enploy a
pronoter and/or enhancer gggt eﬁﬁectively di rects the
expression of the DNA segnen{[1 the cell type,
organel | e, and organi sm chosen for expression. Those
Ao20% gplirtion] of phpsgems (CIGOChthighdy koxic) b olugs fgememplel(gommercially
oSBte (s Efenl, GURTR B, S RARRRS in pBRbfifled ol
dfdarkgene @Tléﬂoraincﬂlym@]@ﬁ))formam 01' qaph@geté (his(teédhiorbyiethyl)carbonate).
Ltre?sfs t§£1§ Qgr%o%y-{{lﬁmﬁaz%rm 5 %fﬂso és %l?1s S?@?ﬁhﬁﬁ%ﬁé‘i@%ﬁ lgl\éteéd of

UCI

phmgenmm—pltoegme,miltm-lphwgeﬂeo di reot hi gh | evel expression
of the introduced DNA segnent, such as isadvantageous

I on of reconbi nant proteins
%%?rlﬁ%d?'eofé gi"ﬁhgésp"&oﬁoq er may be heterol ogous or

endogenous [0149] The identity of tissue-specific

[P83hot Brignagessaly dmesstcaoled solyiising obmonpmersyto obyin PEUs of high

oS NI &t PR T L shobsioh SEAER- LN E 1 83Fy Bis

aminmaud)lfoMi—allgtme d(eNem)tl 60 enfl. o Iwaﬂe@ Sahydrédsesodionebehat isradded,

6ot BotGRBm i At e tasng it 3ot 2685 fhifig a i

shluﬁ&n Iﬁ@éra(lahaﬁ@cﬁmoﬁﬁloﬁ bf pﬂosge'hQ 989hlorbMus & bRl aatiost )5 -10

suna et al an1ne recept or
G lﬁh ?* é%o(‘ut@fl 1SP aceﬁ!@@?ﬁ reéapioy gﬁr ﬂlﬁeracwépﬂzj RERSHtiparagy theysecond
séMlorets qaickly h9&4)at oﬁﬁérﬁﬂfﬂ sttaatelsal fangeitnsinial TE dhloroform layer
adhesi on no| ecul e- (Al nendro et _al, 1996 [ 0150]

ot b tspEmsas ek O3 anBiHRS R e end Bierqds hp ﬁ%féwsqi @&%tmg:an be

sfodl MeRkEs 8! ypepti des, such as fusion proteins, of
the present invention are shown below in Table

3. POLY PARTI CLE_DELI VERY COVPOSI TI ONS. AND METHODS
83 DA o ohEB AT R RS HESEET DR RS B o

cRlofdfémn dl tRdsk bolutitnd 8fe s%letéugn%:storjaéé) (BdwdveR Bdme polymers, for
provi sional application Serial Nos. 60/654, 715, fiTed

exapRlerYher’s becpngsnsolhless shlgredorny fice gppamatiorp 5To axgmme thls
A

pﬁﬂe?r?’ éoﬂl%rsst{ah gg ?eyg%%%%ﬁ{ c}ﬂ&(e)tg?rg gﬁﬂ%(rﬁ% Zm% (Qlto £ érh(gﬂ

hs@pmw%lcfacefanﬂ elovgap cllateformrto evaposs to rdm_nm o furmr

e ANGNTA ﬁ}%&%@f@%%gﬁ%&gﬁcg Hile 14 SlHE cteﬁaltcg 8%%%%%# $EUs

Ob@nbdbyénombuﬂ@mwmomnmosuﬂimﬁbbbﬁdmﬁman delivery a

variety of different types of nolecules in a tine

rel ease fashi on. BACKGROUND | NFORMATI ON [ 0003]

FDA- approved control | ed-delivery pol ymer wafer -

Giadel (r) (CGuilford Pharmaceutical Corp, Baltinore,

Ml), is the conbination of a copol yanhydride matrix

consi sting of CPP and sebacic acid (in 20 to 80 nol ar

ratios,) in which the anticancer agent is physically

adm xed (W Dang et al. J. Contr. Rel. (1996)

42:83-92). Fwdrolytlc degradatlon products of

N a o g - o oy



sebacic acid and CPP. dinical investigations of

Giadel inplants in rabbit brains have shown Iimted
woaniensses7 initial activity and fast excreti onPof/US2006/003575

deconposition products - the3free acids (AJ. Donb et

al. Biomaterials. (1995) 16:1069-1072). [0004] More

recently CPP was disclosed as a nononer useful in

Grmeyrd Pxo¢ednreofor Brepabatombydipbous PEXIss f or vascul ar

appl i cations by "Advanced Cardi ovascul ar Syst ens,

v 7 nd. . .

OB | MRgRAL R el P okt i85, e sgpera
fognulaeiliogyy Brdscribed.ebor vagmils, fore smbgddOas of fha blyerer of formula

r tihe bio : | Qe noner. based o
(BloB 10! 1 ol A RO e Soflr 8y [RURER O B3 P icster
ngheswer, iadxantple, yooodmsingitchi-greme neid witiredid, HO-R'-OH. As a result,

|.kanedi ayl di,o di ci nnam ¢ .aci d .i nherent | ont ai ns
B OE L oA T B DG gt SRR
teptpegene)is tutetdd dies g polggmdeédsation(reqtAynwith @ Xi-pAsluenesulfonic acid salt

onspecific (chemcal) hydrolysis.(M ata, . Y. Sato.
g Pifiefmimp 565 pidlsng s bass o oa e B P aapRing oYt isies and urea
boadit an tepgestiitSdtetia, et GéRBerRVE MOl RALE abedfi®he
vari ous applications. For exanple, unsaturated groups
PRARosE™ E@B??@ﬂLinto ot her functional groups such as
epoxy or al cohol - useful for furthernodifications.

[0085] 1 ThoGmhiurkddREUB@Eh Be plafaaTsy inttef el sorlien condensation of di-p-

chanjcal properties, of .pol r..Cinnamate. i s known

f@ﬁefﬁﬂﬂ@as salisl ngﬂbﬁl’ém? 2013)-%'{%?&%%wwwwt {ggst one double
bofid AR ‘AUhefurated WalebEmgbhigisPhios B forWx kbl 2-butene-1,4-diol

rEs nce of photflnltlator, whi ch makes the polynmer . .
B4 Prigdes-trysiol i Hisamratedmonopsk capivelissqlvedypics {Ryke repetion in
aft@liNdWatsisolitRdh e Asodiah ¥arokE Blutfochd 983 wakdr sfhribn24@hkn be

In addition, the cinnampyl group is netabolized in the

agiirisd mfraseha dndrs erepplrreling, o1t an pegauic selvent dager, AricsmBple n
RRRFHmR fwhMNRERIR an dquimehCamdal YRS noneAl UhherdPor@dmd3) -

0006] Recent research has al so shown that _
Phageesy ehn expBerig reactien rroeads tapidlys end stieddshpqiyreerdhat (in most

: . ! 3 h .
20 AL AR08 ALY oL B M v
- timped math hiater cdried hyithenbiydnen sodimalsulfasé, \fitered e \woaposateda dinsaturated

hahl: N ' - coppounds. .Can., .o
PAE b MABPHRRPEL S8 ! 45 100 RO o G g
"swel|" and thereby rel ease entrapped nol ecul es

[9086b ugho phieina needys, skiengsweteridel-LeDbpred BEHg soch asHel-Leu-4 and 1-
C i | it f i jnt .
LS S BRGRLE 0 e Lt S e

les$ swmcersfphet founadion ef #pdrpuse stfdng inthferiabwhet apphisl to .-Phe based PEUs.
tenperature, and ultrasound irradiation) may be used
ri

B7L o FREeR IR <R e Bt Rl A1 39F i Bhoroorm, o
obiteined jrishaftbr sudricial fmlycohdensativasis hddek idmpwistwith stifritghe 1,000 mL

0 rk. [00Q7 em st bi ochem s and .. .
BB B oy TS e i B R e R By v
dpwdtlyyidichlosilaerté sediiee the aibhesiomafREU twahabaaertsvedis p@hé polymer

tens. .Thus, there is . still need in the art for

SR LR OSER Pratssaiy e (Pt 1 RioeibTy PP O BT EFRasl.
Gratualty ik cldblofmdebiayenied Qdmall dvaps iceinyin®intélh Edregaetiar-like mass
types of biogactive agents. SUMVARY THE | NVENTI ON;
ﬂ{%@d@}w FReddRig Sty RGheRt 7ot o s hers radhes hfegigyecfiom the
that polyners containing at | east one amno acid and a
non-am no acid noiety per repeat unit, such as
pol yester am de (PEA) pol yester urethane (PEUR) and
pol yester urea (PEU) polyners, can be used to
fornmul at e bi odegradabl e pol yner particle delivery
conpositions for time rel ease of bioactive agents in a
consi stent and reliable manner. The present invention
is al so based on the prenise that PEAs, PEURs and PEUs

T e o "




backbone of the polyner for tinme rel ease of the

t herapeutic agent fromthe backbone of thepolyner in a
woanwiissa@nt and reliable manner by bi odegr adat POW/US2006/003575
the polynmers in the polynmer Phrticles. [0009] In one
enbodi nent, the invention provides a polyner particle
delivery conposition in which at | east one bioactive
bagjenend mit dits pehreghdbized allbdmdbgassdmmnEemhlykm rthennbmtehlhy

t o Vi n f or mul

o BAPRR S o el g B Pl P foyrom the
thdmbmtncdmlerdam gem fmperaabgaid Wolten tabtih tlié@ﬂynﬁ& THe obtained
plgrnq%g E?ergdelnt L S el Eﬂ%ﬂ ed%% grgén% Iug er éch%gﬁ]epressure at about 80 °C for
aBoud' 24 (haink aﬁﬂﬂldﬂﬁéh CHn®pYoc8dusd RridaH i t}%CalrthoﬂFbté}mﬂg porous polymeric
(a nedloyldloxy)d|C|nnan1c acid, (C - C2)

mAqEplsHAR alsp bousedn)  al kenyl ene or saturated or

unsat urat ed residues of t herapeutic di-acids; the

[6BS] n Pmémleﬁufahgmmamqwag}a pBrou\PEUEREEI Ty e SI8IvE pioReture

fr roup consj sting of hydrogen, (G -C) alkyl,
y(etl% ﬁ%\?ﬁ(‘“é‘ﬁwanzf%? %al kynyl, (C6-Ci 0) aryl
(G -0C6) alkyl, and (CH 2)2S(CH3),; and R4 is

i ndepende'Mngll.%d}ﬁﬁteedfPE@BbI&ﬁErsgifB‘UlﬁmﬁaOMb sid (vaD) of

(C2-C20) al kyl ene, (C2-C20) al kenyl ene, (C2-C8)
al kyl®Bgr, (C2- C2oyieldl kyl ene’  bi dy el i| c M,Pagmdpds of Tg® T ®
1,4:3,6 dlanhydropﬁfltJ!QL%io>trg§tyral fornu{a(&;[ €] [°C]
) allkre'ﬁ%'Zne, sat lﬁroatej é)r un>a8t49|90at e#opaierg:igﬁtic 67 103
di - deli-fer-@si dug¢s, &nd corfldionat i WA th@mé@)f; ES0 mull a 64 126
\TT)1-Obnheds "EA POT YIET NAGAIY ¢ douGT CH506 OF THH3 - 167
_d_eg_g“_b_gd_by_g_t_p_u_g_t_u_r_a formila 1111 Formila
E?(lg@hg eliltbn|rarffes {rdrlabpuf¥® to*3RBBut 166 m 34 114
abwet 0J1 to 0.9: p raphges friomabdut 0.9 fto
O 1:L-ebssn Rl iSWindepéhmen1Byﬂ@%léﬂWEﬂ fron? 56 165
residues of a, W br s(4-car boxyphenoxy)- (Cr-C8)
dj di oxy) di cinnam c acid or
1_? o2l ; gvg ¥ %0|nnan1c acid, (C2 - C20)
12 _¥_gp§ nyl ene or a saturated or
1ﬂg§ﬁ Iﬁ %kdueéHpﬁjﬁherapeutlc di -aci ds; each R2
e | cﬂosotbn(oﬁl]{ﬂo <é?Hal kyl or (C6-G 0)
ary or A profe |ng n individual m

b

rs arg |nde ende

1'

8%0?%

;c%gﬁe

; d fron1th%%§r&ygﬁL
ureg%ﬁts aﬁngg ra?e 10°C/min).

d%oup consi sting of

1080] o %ﬁﬂ%@%f ﬂiﬂcﬁwsﬁ%ﬂtﬁ‘e&ze@%#ﬁaw?% G angpesutts are

shmﬂmﬁzﬁ-lﬁl rra]ﬂla Y Teriix stredlgth mdasiibmerd taak abtained t3thdunibbell-shaped

ereof , and _resjdues of saturate
?J‘gf*ﬂ? ?ﬁ %‘E G Caﬁ.mchlqre%mfolﬁﬂowﬁ Perage idless of
oem‘s et miubjebfé:ﬂ tmhymsnhg%@teﬁsa@&r&@twmlmhmmoa TDC200)
chem fQrmul a _.describ structural fornu

nrife%rﬁtaﬁ ¥ithg Ripesing Nﬁxafgwr%\é é%ﬂwqr% MAmishuarep, £b) %twmss}ﬂ\% speed of
cohehalin. ﬁ%&%‘lfﬂes‘ iNE\eRR #6Rinl in E@Eﬁ%t@&jto‘c}fao?ihﬁ lP(ﬁlO)QJiIQEJﬂQiechanlcal

consj sting of hydrogen, (G -
PEIREI®§] , (C2- C6) al kynyl, (C6-CG 0) aryl (G -C 6)
al kyl, -(CH 2)2S(CH2) and-(CH 2)3; R4 is selected from

the group consisting of (C2-C20) alkyl ene,
al kenyl ene or al kyl oxy,

1, 4:3,6- dianhydrohexitols of structural

(C -C20

and bicyclic-fragnments of

and R6 is independently selected from (C2-C20)

al kyl ene,

bi cyclic-fragnents of |

gener al

formula (I1),

(C2- C20) al kenyl ene or al kyl oxy,

, 4: 3, 6-di anhydr ohexi tol s of

unsaturated therapeutic dio
a PEUR polyner haV|ng a chen1ca| structure descrlbed

N o

a residue of a saturated or

formula (I1);

and m xtures thereof. or



wherein n ranges from about 5 to about 150, m ranges

about 0.1 to about 0.9: p ranges fromabout 0.9 to
wahostosgh4l; R2 is |ndependentI¥ sel ected from REUUSY®E/N03575

(C-Go)aryl (G -Ce) alkyl a protecting group; the

R3Si n an individual m nononer are independently

sel ected fromthe group consisting of hydrogen,

( C1- Co)l. allglass trqnsiRioCtempetalee i the {a@Ge D6 abdk PAYI° fo £bGBE 90 C°,

@] (CH 2)2S(CH2) ;
el e s B g of (0O |

al kyl enfe, AfGA-of€@6 poBicewith eveeagerthiekreyd abaloutdrécbm will have tensile

i cyel.i.c-fra f . 1,4:3 6- dianh exi s of
st prie of SRR Men B 0Pt il e 0 BRRGEE SRS 25 i 18 bout 0
Mg, ected from (C2- C20) al-kyl ene, (C C20) al kenyl ene
or al kyl oxy, bi fragnments

,4: 3, 6 dééﬂfﬁ;?&% ié’F%Wét a’rer@%ﬁ@ﬂa}essmﬁah’aﬂt& 6oy yill hpvea
pé@gmtcémgmo@fa@auu 16ed aBéut QU@’/@tfdf @Jaﬁ@letalasat@pe,y td z?bout 150%; and
diol, and nixtures thereof. In still anoth

ermbodi rfend fimiog thsolymer with a@f@ﬁd@@g}%%f@b@ﬂﬁm%m%w a
WM B gaoauﬁm %&@hgé REM bkt 96F FiPh RE£bol 2008 M2 Table 2 below
structural fornula (VI Formula (VI), wherein nis
supBaTizesthe sorgsing of PEmplasa RRURSSIIst¥en an i ndi vi dual n
nononer are |ndependently sel ect ed fron1hydrogen

(G -C 6) alkyl, (leble@sYeghapisphRroperties ofB¥US| kynyl, (C6

Gi n\ arul /f‘i C R\ al |/\1|’ /f‘l—l ’)\Q and /f‘l—l

2)2S(CH2); R4 is i ndepengent||TenslSesell frpgh2- ¢2 Youne's
al kyPelser deggnatme) al Ke m% ltfzalctz;) qilglyéag&y(% odulus
(C2-C20) al kyl ene, a reS| P4) saf urated or (MPa)

unsat ur atietled-ber apeutijc 64 oI ; or 2a bicyclicii4agnment 622

O 1 2el 60,318 @S@jﬁm grohexi tol of ostrucfural 15ermul g 915

(II) aNd- M XUUres thereofTor a . PEU having a chem cal
ormul a descri bed by stryct ural fornula (VI'l) Fornmul a

[?Q?IOI ), Polpreeisivsetyh 1 depysatonpolypey PRl delivasy cpmpasttions, gpch as

149 PEORGRAPE & fbfod@él@dlétb 1 zfrRatRetEn ot B sufideh TReref

IS i ndependeH&l’OlymyS ro Cg ?&a al kn orsu(C G O)e o

the Ralymerp o amp maﬁw&ﬁ eﬁref @ﬂl@@éﬁterﬁherha@?@ aggpido the subject at a

%%g&%ﬁ %i&igi {a¥e ?% é?)gm;iE IRQ,?&, a I{fgolééd?en@d kﬂ&dltlonally,

s R, PEI(J@nmU P me( ey Dy vin adlvia chasmes withont

pk@l?@ﬁﬁﬁf%z% s? ?g%ugtg,é%{; %ﬂtﬁiﬁﬁ%& azl(r@% 8%%8’)'}, compositions are

sabﬁamuﬂmammanﬂammdmehof a saturated or unsaturated
therapeutic diol; or a bicyclic-fragnent of a
3, t f o

o 3 85 ShaYel ARGl UEHERMT ook 21 bt et
is dlepearwdsnm:cb dispelvad, Hesogenized, land/boronileflydwydt'dispersed”) ina

Artl cl t f el i ry of

|y6n§5 |r\?/"élggtloen %%f agtn%r%g godﬂlgaﬁfac ftg E abl e pol ymer .
In this enbodlnent the pol ymer is nmade of a
168931 opNOble @@@Qﬂcnmgsmﬁ tai el digpemedivishiio gheaudditphas npdiizy wishout

r S

%}r{ cal Qimia g%ﬁ'yfrls rr %ﬁ%lu ft gs agsg) %Heggg\se\g%ﬁéaﬁ ttl{seth%agfl@el agent or

csmrhngmmlec‘ﬁleeamm eovak:nﬂljubd\md sethe bodegralahlegelynferstia b wadst variety

glslflgﬂ?% kcﬁlgﬁad ﬁ?c?llgsz ?olr ?}é)ngpl(%%&g{gﬂ e b|1] Cdle #ddblﬁogolﬁgqg g f)cﬁgester
tipodaylgixylcrsndhamdging carbe 1ed patacs aith b aﬁmpllanexﬂml nioiety ar the

| east one ionizabl e or. polar .amg no aci The ren ati,ng
PR R R e S b R g
wei ghts and the nol ecul ar wei ght of the polyner is in
the range from about 1CkD to 30CkD. [0013] In stil

anot her enbodi nent, the invention provides nethods for
delivering a bioactive agent to a subject by

adm nistering to the subject in vivo.an invention

pol ymer particle delivery conmposition containing a

pol ymer of any one of structural forrmulas | and

III-VII in the forn1of a I|qU|d dlsper3|on of polyner

- o I e o o, o, oy oy




[0014] In yet another enbodi nent, the invention

provi des nethods for delivering polyner particles
woaQnicassi4ng one or nore bioactive agents to a POTAIS2006/003575

site in the body in a subjecB3 In this enbodi ment the

i nvention nmethods involve delivering as a di spersion

an i nvention polyner particle deliver conposition,

W\ﬁ@}’ Qf suitable I@gﬁﬁ& fuidesacmmccmiditioas poldigctesedpd.g.amM@ar’s Advanced

pet ur and 11JsVI| ta. i.h viva sit

G SRR SRR A ™ g etee Rified B 0B
(haiptéiehsse @Gapghio ﬁ’&n@‘bm&m)nﬁ etond FaonEBirocleo99)of

partlcles of increased size. [0015] In another

. nvent..on..pr ovi des t.hads ,f
[@dé?;f i & cgffl?rr? Eél%gdl &P pbéoatCtlg e cag e -egg? fio#A, PEUR or PEU
pslyh]eewdesct’r}beé tereinitlategh angindide, edtex, Sthchj &fiho,d@tode, thioether, sulfinyl,

?S‘}glg rg ?S:P gléalfgfmé/lgwith:‘?glﬁ‘&ggelt ‘i)g‘glgéﬁ Iggllﬁg}l% P{lafa/onahzed

stittingahaterédls dsiig¥ymthctic, prédedirkd thiflare kibdriR ke agt. r esi due of
therapeutlc diol or di-acid is contalned in the

[6’(%'4%// ma{?or exa 31% IH op%erp‘éqr}lérggrgp g’ﬁg‘ﬂfﬁq@o% éqlo%lnve agent via

ad ﬁndi_ﬁﬂ Iﬂ:nd)ate barb(bxlyE gro{&@&l@,] C(])(DH)/@ﬁ théiﬁtﬂirl’ﬁa{ Fer&aehiphes B tompound of
I n | I ovi ades osl tlon
f{t&%ﬁ ﬁf P e sk Hﬁ.aﬁ i (Ll group gy bsph fingfional

gt C;ilp bfa Bx(ﬂbtﬁ&ta@ént toydvidah bﬁ)d&éﬂzﬁfasl@f olyﬁquﬁ’dvﬁFg the bioactive agent
DESCRI PTI ON, OF. THE FI GURE HJL . IS
alfpqhernyinia g dpdinkegcior FER PR Pie m@ﬁpegav%ﬂ@another

e tmhﬁ;sxgh @roﬁ‘a@ at the g,otyhﬁr Eahl1R beRlyl28dd i HBRNFMRRA into an
particle. %ﬁ” schemati c draw ng

awhhagti% apil ﬁlgh.‘/én 4”@@1%@m0r aefiveicsigr tin éthé&?l'él?qd@?enéf the
frée PRIEY NBals Bahd pdtrfer nhddQhRl calt ancy%tédSto AssRfNBATRd Hoactive agent

drawing illustrating a water-sol e polymer coati ng
veip pitackenlyoria mearorybgtowr ofghe @plmermé notda thej fege @n@so)f\ﬂm refymer.
is attaching a bioactive agent. [0020] Figs. 4 - 9 are
[G0DBE BN afer d5 1AM B&Rrine RIORSMBL), BEbhi a8 BEH I TenB %iymg [PEG);
articles with active agents di spersed ther
Pg%iﬁ’h?‘éd ehoding (HQ) dycopamiseglycapy weluding égpaaésmlyse@céandes including
pgﬁrﬁﬁhaacuf 'pglﬁoﬁg&%o@opﬂ hﬁﬁﬁﬁracfa@rlhélﬁal Hﬁé" b@fggfﬁ&mlc acid,
drug in wateér formed ¥ e eénul sio tec
privgspagicgiigvrolalyfind andme ypmntlnec citdsarr andchlgigatel g8 é¢senbed herein, and
[
t%g%é”n% H%TGC#H%F ‘é@ﬂ%ﬁ;{éraﬂgg es afnﬁ?@'fs %ﬁd 11%\11}4%} r(%gl?algcgl%?cohﬁlgated to the
pRiyguer B thh oxterica ofthb ymﬁplepd‘m pmldectfomolﬁﬁﬁb pbgtlcas ta blpdkeactive sites
n?@é%gﬁ%ﬁgggé&%g talﬁer}lt \(/)\ptlo%arlgg de 1ve ocgflttﬁ‘% arécgeres nt1o a sp%cﬁg‘c body site
aparinbwh én thehg. The mh]emﬂaravqmgﬂtg/(b'f&’diChao]bcﬂés&nfamlmdmyclacan be

tr t h : [ [ I '

SRR et R B e S SR Bp tac e
nidcalar @8iEht @ the Gandus PES hcikyuldrattedad toWe paticle Bgh BehRried.
particle. Fig. 8 shows a pol yner particle formed of

rixed,i r forn1 artl
(fHosP CRIbAE, B bieRRat by e lotetfia BRT e Baied tote
pmiy‘h‘l&t viaa linkatrmdlgute for esmgnd)ds pabytdrin structpl dorntuls (VILI-XI).
ure i s not. sql ybl 002 Fi 1 schemati c
ey R e P SR i Biftea e pibines fglove
aclesqisilityad tiRAiddéLradddi B dym a%ﬂmwﬂziaﬁ@l admamnand)ﬂlﬁbﬂoﬁ@the
%Egéam TI ON COF THE INVENTICN he i nvention

bie aitiee Riedsgddils Peliaes b na}%?é aw&gsmﬂézeﬁm lyﬂlé%ly Bt the
be used to create a polyner particle delivery
conmposition for in vivo delivery of bioactive agents
di spersed within. The particles biodegrade by
enzymati c and hydrolytic actions so as to release the
bi oactive agent over tine. The invention conpositions
are stable, and can be |yophilized for transportation
and storage and be redi spersed for admnistration. Due
to structural propertles of t he polyner used t he

N r

o "



conposition in which at |east one bioactive agent is

di spersed in a bi odegradabl e pol yner, wherein the
woabosrsse47s a PEA having a chem cal fornul a descriuseme/003575

by structural fornula (1), YO OHCR 1-CN

-CC--CC--00-RR4 --00--CC--CC--NHH R 3 R Hn Formil a

(1) wherein n ranges fromabout 5 to about 150; Rl is
biqradyseagendie Fh? biesegredably tfolyarerr Bisiedaie smbpdiments fhslinker compounds

ngc?%cfé(ap; Bﬁa }) hgx%x%gm)ole@ﬁlwgght (W) of about 44 to about 10,000,

| 0OX I Cl nham C
prefaralflyidg ém%(wiownmp @049@, aliohiam seaime cpodygpiepkidet Qﬁhfepﬁé’lm)lmber from 1

a ke a, sat ur, d or .
b S S S M T —
tiR3Soavtivenaticwd muatherpolymwbﬁm)uaﬁ engsticiepedenbht\206 ehBab:a6l
fromthe group consisti ng of hydrogen, ethylene am de,

[6(&] %%'5 A lkfxl{the %zzn‘[ }il(qehn)((et( &%I(c%f)agﬁt) rgﬁiaalﬁ%? ¥orfnula W-A-Q,
“(he}dﬁ) Aiﬂ( (CHZJZ/}) aﬁi}’fﬂ (R4Cipalkayendan hlkyn;&,e(bg-cg)eﬂclbalﬁm or (Ce-

GRS e er MRy LFONR Y, DC0)- -

Gﬁ*wl‘,l -0€ -8+, eYOBNSE)0f -SHS-4-N3RP-; di(@0hyHhabiaxehdik & ifdependently H
%uli(VaL formula (11), and conbinations thereof, (C2

yl ene, (C2-C20) al kenyl ene, and sat urat ed or
unsaturated therapeutic di-acid residues;Fornula (11)
[@98h PEAuqmadItg' dascriteatizé at@vahﬁihfd‘r‘theaémf lkyln rafeehas @rsirztiglﬁi or

rmula . lll: For erel
opeenh B P BoBonliting eyl St et HoBiopvipn-pus
idobutl, rt-lutylanges],fandtheaitout 0.9 to 0.1; wherein Rl is
i ndependently selected fromresidues of a,whbis

[‘iﬁ'g]c? ?o;%eg e%%x{gl%e&%'a?qg ﬁ%%@?grcl?ralcg?d chain hydrocarbyl groups
hdvidg (el deameelcaydndiathoy)ddulsle boralgi ¢ acid, (C2 - C20)
alkyl ene, (C2-C20) al kenylene or a saturated or

B S5O R R % R by R Do

haviyg atdeas’aomrcaltbeﬂ-barbgq gipetpnd.t he R3Sin individual m
nonomners are independently sel ected fromthe group

Lo ¢ g
TS DB el R ik B by R o o 1
carp@Hhtdn8, and - (CH 2) 28(CH2) and R4 is independently
selected fromthe group consisting O (C2-C20)

[(?Eljgly E;%)%Brté'ﬁ’%' g’ﬁcg)ne%% E@Wlllkgp %ay 0&F Pﬂ?g;)eg? cliekﬁ/avmg)ﬁ‘om about 2 up to

abhqud 23 alﬁmd iagadby Siritahle pepities ccmﬁem;ﬂartettfou nsl 1n<ﬂmierpml}augl}1c)ne poly-

LRt BPRR R s SR woRE oL ool g e e

pd&ﬂesﬁrm&r@om{ﬂh&lbomﬁe gd&ig—[r ‘@ﬁjsdlﬁ,@dgf L&éucirﬁﬁﬁdl;a—@ﬂ?siner-]b
eut | iol. or dj- e C in the
ol B i hsmen o ol ey Prosie: SHUAHRR ol yim:.

at least one R1 is a residue of a,wbis
((103]0 arlnexy pinbodimyt, h€biotBive agdua v m@kalently crosslink the polymer, i.e.

: | kanedi I 0X ci nnam c aci nd. R4 is a -y
i b&%?éﬁa‘fe agP‘Pté@%‘Hg X‘)S%ll e P@Y i lgﬂﬁﬁl’g’?-g’ﬂ@%i"tv&emocfm”hnkmg
capeRatoat withorwithout hdlc)ﬂ;lorﬂr palyrh@Hishdverfgent 1maéMr at ed or

unsaturated therapeutic diol. In another alternative
[(ﬁﬁé_l]l 2 a’#l%ﬁ&g'}%ﬁ\é&ﬁ%% liﬁ“ﬁe(f@}’ g? &%chr)r%grageld 1nto an 1ntramkc)>iecular
biddgé,bd' coadléa BRthephihietvey) divCpdlyasingolestled, a resi due of

a therapeutic diacid, and m xtures thereof. In yet

anot her alternative, in the PEA polyner RL is a

resi due a, w bis (4-carboxyphenoxy) (G -C8) al kane,
such as |, 3-bi s(4- carboxyphenoxy) propane (CPP), or
4, 4" (al kanedi oyl di oxy)di cinnam c acid and R4 is

abi cyclic-fragnent of a |, 4: 3, 6-di anhydrohexitol of

general formula (I1), such as 1, 4:3, 6-

di anhydr osor bi t ol (DAS) [0025] AI ternat | veI y, the




which a therapeutically effective amount of at |east
one bioactive agent is dispersed in a biodegradable
woabosrsses7wher ei n t he polymer is a PEUR pol ynepPChas2omg/003575
a chemical fornula described3by structural formula
(IV) OHOOH-GCORG6-OCNGC COR4-OCCNHR3
H Formul a i V) and wherein n ranges fromabout 5 to
[%)éht Adiyeargg polypeptifB@wjughicns made hydiretecting|thepotential

ng%lg ! S%sl cﬁg tﬁ% #&ﬂ%ﬁ@%%%&?ﬁ@%&%@h e rt h ;r%lfll to be bound to
theel hodsyer or pmm@G)nl@I dopstyct. IDepBotéstion lsafeyﬂoﬁﬁd-aﬁccﬁbhng kdavbthods

| t d f th
werI%'%\%)é gfntg? & for e%r]g % (ogg%‘;udgﬁ (%9{; &%ﬁ focahen rfgrne]:xam%le)

al kenyl ene or alkyloxy and bicyclic- fragnents of
[G106] 3, B-atie smbpdithentive xhetpmésentoﬂvestmsn,l a polypdptide biskidtive bfdn} is

ot B B ERE S SR Yo O G SR (oo™ )

b|0ﬁcllcfragnents of 1,4:3 ,6-di anhydrohexitol s of
YOk r aln oftlear nmbadl(mt; theé)lcraeis\redugslt@a‘mateé afith la@heudcrosslmkable

[ n xtures
BRI ARRHL' o Sh8co P He R LB Pun o
ahyveyagealiabets tim the tranga frofoorbout Oal t@)‘d))od%oomul a (V) wherein
n ranges from about 5 to about 150, n1ranges about 0. 1
[(?@sfgggl%eelﬁiggrn%ap?% g@%g%% f’ %&;&I‘r o%naeg o? tottﬁe Qioacl{lve agent or covering
H(0¢§@u© Opeing byo@esigahe hikey tan b@reltherpn mtpemtsct«stgfogn oupmtebiae form,

P o Rk e e TR B g o BB T e o
(@te@eh)lkai ty lunproCotedCend afltheelinkey cah (523'3 %)ﬁﬁh&mﬁﬂl&a polymer or the

bs?fcg éﬁéb W‘ﬁ? 91“%,8 @QF%‘%%( ﬁtﬂ fpf‘%ﬁfi“(nﬁ &tis GEP @%??EE? d&Prifyols using

PAAER h{Z®O}ermlykip) @il acid 62ba2B)drély #€ by BN Ehed Cothlsy He: ﬁbtectlon
di anhydr.ohexitaol s

TN T ENTA S T

agedt @CdoeetiderTedu® vfRale gijsidrene, (C2- C20) al kenyl ene
or al kyl oxy, bicyclic-fragments of
uctural forpmula (

(daofL 2 B S G o Do el G B ey ipvention

(wiheddin thRmebledulel to be sttdchel i€ ah am{nBRAPk sEtabrieXABMws. an
effecti ve anount of the residue of at |east one

rapeuti c . di ol. can onta ned . .
38 £ o B0t s b RParh i DL RS S PR T oxide) radicat
béaging Lronpee.of 4- Bﬂlnﬁﬂ,ﬂz,ﬁ@tﬁraﬁle&wmy&hdﬁlefl rexg@Alke esence of N,N'-

e B P b b S i o

the poeitererith atnlmm@mﬁm@a aﬁﬁ&xylmoﬁdd@ Qddm%eaﬁﬁg oG, 8o that the
delivery conp tion a therapeutica

AP QIGLY, 60"&}?6% onglg thtéle P%fh%l% Ofdhf‘ecaﬂ?oaﬁ yidue of @b,ﬁrﬂafh%yl group to
fdilllnsaﬂ miRhohfl RhdI W—‘é‘%@ﬂ@@ﬁﬁld@ﬂﬁé’ Sf‘%ﬁltaﬁi\é"@d&ﬁddﬂmtl&%onverts the

yner i s a bi odegradabl e PEU pol ynmer havin

h}t@ﬁ@ﬁﬁl BRiety igrtha resboerElsE Py @ew}aalgtendj of the nolyssise i en intpripediate
pl%@ﬁdMO%t}( Whith Wﬂﬁ‘?era@t' vﬂtlﬂhé Smfab g104 Lﬁln@?‘% 6150, the

Swit hi'n an individ n non are in éndently

te§@nétbrlwemdlmrﬂ fo5r Ugeemmnqm re@:t;ntas fypically(w82d i@ amole ratio of

re tlcflﬁ W#olyé@?raﬁg%&ﬁ @/ g}/lt 0&(}? (%ﬁ%(l%]g?%ﬁél)\hN' Efb?%yl diimidazole

mmnd@y@hd@nﬂhymsehnmﬂﬂd from (C2- C20) al kyl ene,
(C2-C20) al kenylene, (C2-C ) al kyloxy (C2-C20)
al kyl ene, a residue of a saturated or unsaturated
therapeutic diol; or a bicyclic-fragment of a
|, 4: 3, 6-di anhydrohexitol of structural formula (11);




or structural forrmula (VH) Formula (VIIl), wherein mis

about 0.1 to about 1.0; p is about 0.9 to about 0.1; n
wO0mmsgr47 10 t o about 150; each R2 is i ndependedriug2006/003575

hydrogen, (G -CJ2) alkyl or B&6-C 0) aryl; and the

R3Swi t hi n an i ndi vidual m nononmer are independently

sel ected from hydrogen, (G -C) alkyl, (C2-C)alkenyl,
[€1T2} CON tydibay reabtion(iCas fﬂﬂb\@é Aapgrlbesie@ls- dﬁ))h?bckyi a readiichlsolvent and

Kbt B RS ETIEN RS P et BT B iy eing 3 ssyetion

séllvsit nx e hin wideh thehKlydsen &ill dissodel. Wigenahe FolFedtetisatpdlglycolic
or unsatgrate heraseutlc di ol

agjl oy & prle(lyealidretniachfic) dhaving agn@ma}eaﬁﬁ%m%@ahfcaiw Bfid to L-lactic
aSitl lghtated E}ﬁh 56 @omﬁlgﬁ fy(réﬂh)ed (9.9, Phié§ SibRtHyhaneLide of A8 2@]to 130 °C

For exanpl e, ective anount of the residue of

of PAEYO gfaomp Ff‘éffpéf?@l]? puitaliystisselyes therlyrsicsi Waen fhs p@lyéster is a poly-

Ipl%ti/cr%{d Q@Gl&hﬁllﬁcud ﬂzlcp&ed @1§(§1&E@fdb3£elaétfﬂef f8viREY monomer mole
ol yner, at | east one S resi due of” a safurated

raﬂo q;frg{wphn apidelg Ith@titcfmélﬁq &3y QI|1Q§IS thap 50:30)p fetpleydrefuran,

f , UER©,
dﬁcﬁlﬁgﬁ&g%ngt(ﬁglr\/l])a %l é}lﬁ’kg{(}?ﬁ\x}%@f%ﬂ{ tgllﬁﬁ%? Eij Ql ptg 4?/ ng(? Caﬁutgﬁ? dissolve
ﬂmaa&w*@ne R4 is a bicyclic fragment of a

, 4: 3, 6-di anhydrohexitol, such as DAS. [0029] These

OHM e GEHA ricated as hi gh nol ecul ar
mng M%rs usggggpfor maki ng the invention

ol ynmer partlcle delivery conpositions for delivery to
Mn sInseng eppdimentn hsgpymsts uged igrmake ghegpvention polymer particle

RRABGEIs BRI aseEriBLPhO&h ﬁﬁ}el oYle @Pﬁibfé%l@gﬁ‘fét apent Uiectly linked to
i nvention PEUs incorporate hydrolytically cleavable

ﬂeesncéymgr dhpresidnes of dre-nobses carhbe lmkaql toytheyesidyesiof gie one or more
Ehﬁﬁ e& 1@' o% gm: Bfx ?6191%61‘ Anbb ﬁlr&@lly)ﬁ%ﬁéd to one
alns e ulti egra PEUs

I on products of
rvaldue of éiedman@veaagmas Th@lp@}'@er aad the@BRctivangewivan gach ey one open
P %Rﬁg I

V%fréﬁcseé r%ﬁ'?ég?a@g?lgl e éhaa e Blggczigés é&g& \?la%#?pégﬁelgﬂc@ﬁ%{ §ée§1{s, S Emixture
offbiohctivic agénts Iplvmgiditidrerd mmppumeg naaldiamve@ntmtycqw_e bt dizgertly linked to
t ee%og%m&g a?N fe\ggrggril%caﬁll&:egrgs@l}e og?:ag% b%a%lﬂye (jg\érli]tt 1"? Lé finked %ja
cSﬂé@poﬁchygtealﬁhe dfehgedlymner thp anmbeiloésa,mdﬁ&rof gheanp loemore bioactive

nanoparticles, For exa e, the PEU pol rs.used in

S PRAFCHETPOR BORSHEIoeh o T Feenser vy BF BB 0E rishe:

have hi gh nmechani cal strength, and surface erosion of

[0116] PEWs peddyirerirs aCeesidbeoacdyya® cefdyy toearmghnﬁsbf pipelymiat having
SIO|0 i.cal conditjons

PO BEB AP B e A R FAE e AR SR G gnel sroup of
the@pdyihétde 86 biilthe @B@&eﬁbzﬁshﬁiﬂe oaperdanpesupilothap@bant Mgemion can be

<& AP 4R 45 CGFbUNE BRI LT AL UL R wben te

rhdigal Esearua&heb 4 RGIIEAGT PbiGH¥ RO RE. dxddmmy hiesyathetially feasible
aC|d(s) used in synthesis are selected from

fhmrEiayal SroaRi(hig; Calﬂél}bﬂ) a0 beyroated o the palmeide-gy g fhygolymer
Ha@l&n'oﬁé‘&' ﬂéﬁdanﬂ?&tﬁb)qa ﬂﬁrlde Qe Ghefvabibe ep1b‘5i@é(ﬂﬂf)act1{1%0§ blbstantially
I O

used ‘herein, a herapeutic diol"™ means an
rfmned; when thoyadicakis atigrhedvistairesidue,pt p binaciiedgersy B?ﬁ?@ QR éhe| lipkage
tgeﬁ ?%‘Je[sfré?g Hofe @illed SENHLIARRRYSIA] sufithBty fdHcliSfliSe Bitartin matenals that
oglca process In a nmanmal i an individual, suc
can hederived Fnmahe prymgrad themresentiryention Using nieashees tlwe%ﬁe kcnown in
fom ni stered to the mammal . [0032] As used herein, the
erm "residue of a therapeutic diol" neans a portion
of a therapeutic diol, as described herein, which
portion excludes the two hydroxyl groups of the diol.
As used herein, the term"residue of a therapeutic
di -acid" nmeans a portion of a therapeutic di-acid, as
descri bed herein, which portion excludes the two
car boxyl groups of the di-acid. The corresponding
therapeutlc dl0| _or d| acid contalnlng the ‘resi due”

T . r - o M o a1




bi odegradation in a controlled manner that depends

upon the properties of the PEA, PEUR or PEU pol yner
woeebmosgd7t o fabricate the conposition, which PCT/US2006/003575
properties are as known in tB@ art and as descri bed
herein. [0033] As used herein the term "bioactive

agent” neans a bioactive agent as disclosed herein

[0Hia#] | Asmedd Heredm afosidbed d conpotiibofizahytnm! fohaglk b’t)’n eefers to a

R R b L A SeHERE Mg o

ok Rford @femvaldh@pensednttetcdlly@ehsible digh Qitorhy oRfdétion@N@bup of the
bi oactive a ts and gns that. t he additiona
bech

BB (8- 4 BiFPOPEeE P RIme of Pedpnteaouny pagks reraeryed to provide the

ob@mgaﬁe zlﬁ@lmdemma@ﬁw@qy aleahiiaflybasinet whell BPRaRES ditdcRed to a
for exanple attached to a functional group

1? tter?é atbr%ftavg@a%r}t cAdditignndly. ay symbeticelipisasible ﬁwc@crnat gsroup (e.g-

bibBxAYEdnAeRrfeddn AR t !

OO RO At a1 At B BaCkbone. o1 & B RALK® & B
efbpreer Perdang BRup)ig Broyide Mecanss ﬁ@amﬁdupp@@ddmmtwny is substantially

LBREARE th€ rééﬁcgi s a@:ﬂ:ﬁe&j’ﬂo AEd4dR o&‘ﬁ% Ethfa%g erdt NBhsc@bR ¢ C}{écﬂnkage

I ncorporated into the polynmer backbone as a resi

tha s desited, thoseetkilled pthe gudan wéqcawghly gungtionakirddi starfinggmaterials that

{

cg% g@ Erlreg‘lygg gro%g%et,egaﬁ‘%%aﬁ&)oﬂﬁﬁlﬂlﬁ (F})S/drl}% I?['I gﬁ@ dsi‘ﬁg tp?o%g@&réssti‘lat are

kopwemwhs ertdi spersed in the poI yner parti cI e

conposi tion, as described bel ow. Such bioactive agents

[ﬂﬁ%@' ”%M%Qm oA &Q%é%d%f@ &%{@%‘ﬁ@ B e 'ﬁHﬂce%C:FI 2 g&%ﬁfga

pepti des, teins sugars,
opmpbended Istrlscturﬂfernml@@):@n (V) thigagit &n amide Gecyvi-N(RXCEF@) or n

1 [ | es n t
BRARRR B B Lt e X Bho fichhenle 81,88 aBib 2. N,
kgmat &.an@C(FOU), ésoatifer éﬂdgﬂ —SF)S sulfrtyil Gng., -[S(I()))B);l];ulfbhgl (hgr A$(0)2-),

SRR HERTTEE Lo B S LA Gty

of (0RO lall kyd N Subiealitkaph eanhe! fytimd ftoaedhithble ﬁ&icﬁoﬂaﬁzdﬁfﬂt‘a&ﬁ)rh@

of bei ng broken do into in cuou pro ucts i

TSR TR RGP W S0RP P 2t Esshenon Blege hat i
de§ittQ, thBQkIRE it RO cAldedst Juagly ﬁﬁctﬁ@ﬁr dt&ifihd MAteAil thdl@an be

i nventi on pol yners are bi ol ogi cal am no acjds. The

deysniEnms 2 residuh ot ¢ eRpEERG AL S&BF‘}}WE@%’&P@ @r @1l and from a given

r6k8due\of b YR BRR Sizbrt ONS1 VAR WHE PRREREYRAN SRR (RN, The
en2yn| atically cleavabl e am | i nkages that provide

pidig e fhebigsictive agent on adiyaat fegn;he digkgd to apwsmthetsally feasibdp position
oﬁrﬁ&k@ﬁuﬁ@&té C)Sm\f/bﬁﬂ?l cﬁ%&b@uﬂrf%aﬁa a Bt tmn @ldd}honéltyﬂ tHRThRAtion
termni of th yners can be acety ated or ot'herw se

d%,sa;ppé@deéyommnégbavmnmr@ thanpnotepidie ofc tioasva agen ¢ gdjuvant
06 t'(fﬁl @tlf@k@&fb' a0 gu J]&lsmur\ﬂ EOHH&LE)IP &5 ﬁj ction
organl aCI ol nact | |oIog|es and oactl ve
agents as described herei n I n one enbodi nent, the

[@ﬁﬂ r e Thonymisr oEbingstise egesis, thah aep berlipkpdiorthepadumeraariecule can

&ﬂ?@aﬁl‘;% en'dsu §11r'{1)i§ ?ﬁ%‘i&hl@% szé(lgﬁ)t' dt %%oml For e&gg]?’lé,] fot Qc&ﬁlﬁ)und of

Al t ef nat |ve ast one he a-am no aci ds used
stragntebfptivela (Id,fwltemn nipebaet Sdﬁ abwt%(ia ipeefgrably abyjud b @gﬁth@at 70 up to
g?lﬂmsé‘ Bm%{tlv‘é 2 %‘?%ngf‘eg@?% 18 LI gﬁﬁ% tislé}g? esfﬂse%ilr%amke& Rethe
polypive (lyal adsidvic teereodrbyakacting ﬂmlbmstlmmmmthtst@ gRB@s af e
g yénrﬁrcg% ugégttératee p?lé/&%s#eﬁg bi 83% ?1§en%s cap lsg Eggggljteﬁ %lﬂh double (or
trigla)soadsinabe ptéwaeri bed herein, ot her bi oI ogi cal a-am no
acids can al so be used, e.g., glycine (when the R3Sare
H), al anine (when the R3Sare CH3), valine (when the
R3Sare CH(CH3)2), isoleucine (when the R3Sare
CH(CH3)-CH 2-CH 3), phenyl al ani ne (when the R3Sare
CH2- C6Hs), or nmethionine (when the R3Sare

-(CH2) 2SCH3), and mixtures thereof. In yet another
aI ter native enbodl rrent aI | of the various a-am no

T




i nvention polyner particle delivery conpositions neans

the polyner is capable of being broken down into
wonomwoegds and bi oactive products in the nor maPCT/US2006/003575

functioning of the body. In 8&e enbodinent, the entire

pol ynmer particle delivery conposition is

bi odegr adabl e. The bi odegradabl e pol yners descri bed

[67Ei nThenentiey dfbibey:ﬁa@hgnis ﬂtwcandnedlnketktpnimlicﬂﬁlérynolecule can

t}‘éllceagé 3?1% g; {;'%; dtfle mo ecvglgre \?{Clt lgag thg i%}le{: h]gﬂr ﬁxalné]?l\aﬂ fﬂraa( Safjirated

cpmpolmdiof atmduyalvﬁ)mﬂulza(rn mbeginalip shoudptd sadal 150, pﬂefé@&@ about 5to

@%IH L}g d}é’f“r (1)§ (glﬁgac as et l&a %,erg%ﬁ{ea %Pq%ravgag %e g1?ecﬁy 11nked to the
pblymeo(matmsbiue tHeRdo@) Yl reac‘ahg)thb Blohetele apédt R tside @8dupd 64 thon
pegﬁg aci ds, bioinactive bjol ogi es and bi oactive

desatifaied nalymags,ha HoasHyp agiifseen asobarepetydwith double (or

@)ool Rakd polfeerdel i very conpositions can be
fornmul ated to provide a variety of propertles In one

di e mer particles are sized t
I8 o S R o S Po PR Ges bR B B th GieRs % wiv
waep ap-tdkef od Iﬂﬂﬁher an) Mﬁf\ﬂngiq{ydﬁﬂ PR miRstulRl RACkdiNIRGENt S

to surrou ing tissue/cel en injected in vivo, for
@P’&H@H%’I yakes theseplyanets S&rtﬁlgle fr upaas@n gier coating on
phﬂ@fbﬁﬁ to(lfonﬁé’lqyle&sb tfle. WdfeDaRiSrp8bn Asd@hands® Blog&ﬂﬁ@ibﬁvty of the
i nvention polyner particles of sizes capable
ppEsTsigd thermoliger preledeldien waposijien brged preaigh églymalfsg ihg
abdltisy, &fe {ortﬁmlﬁl%ﬂﬂfhc]p?oﬁeﬁw@ BeWE PBA, %n t%%nd f’ﬁlrl | §hen

t hosé having an average di ameter | e rang rom
dalb‘@md ip viventhepagisdastbecupes smqky adnggemerteepartiehlarhyt ap imayivo
té ki L

tﬁdlr Crl esﬁ% yhe g%qgl}%zg on %lugg'% Iﬁ) a’n%:r dgg{o% when injected
S’d?cgpemelym eltﬂammlalrlvefmdg@h tle{lsf)aryl, achhs iy sun)nutnxteh&srneedle or
ngég? afg%:sg? Et‘?dn flhletlcreﬁ g&gtgl:%rgeg‘g aelbd\}aemeger é% ge irfro aa{btoI F f &8 &5 about
160 rmnnd)rwt Wbmh biae wilbma etrelﬂatamﬁﬂiciehﬂmﬁhﬂmﬁ Itheaﬁdy, are suitable for forming

P e A B B ey b ot Bt
ntlich Bﬁgdr )baﬂtlﬁfeﬁl forample Gitd phieidles 6f abdWCmREIHRPIE Sbout 1000
n# The blodegradable pol yners used in the

HORYAVEERE MBMSYer particle delivery conposition can be

designed to tailor the rate of biodegradation of the
[@ably meParticles sﬁ'ﬁaﬂlé fdr DseCia fiel iftvetion St steaptichf delit@y compositions

bi oact ve agen er a selected peri d of tine. For,

o e Sng Pl o Bl e shmen T e elpivee te
ﬂpﬁx@hcﬂa of\edn letnubicdaE G @ HemiesiBle liguids. & sﬁ@ie%ﬁh&%mﬁﬁ&ﬂdd can be used
ment -four hours, about seven day

' lﬂ%ﬂtl&? Hrigles goatopiTHe oY easagee hyefopﬁ%@@foactws Agrf. n the

sﬁuglﬁenﬁﬁﬁﬁin@ﬁ&l PREdtVE u% chbsl 1 b§ HcbpBlaRdfib t}ﬁrﬂaﬁiciys R& Mixed with
del i very conposition that_ elimnates the need t

Pelyperinspivintifisgtand thenenuidsifisgdn Prishsalwion it ansuéfa%ebﬁtetb&me@ such
ad DQEAPGKL IT£ 1Y wﬁabblgﬁ\t‘:i&ﬁé%di%%@lr}ﬁl@r LQQ@&LacTQ@ afhPSEiMgates

i nvention utiliZes gra ab
ajsdpred|apd psgendedn e Wrigerojutionch mhmhégdnophcdm ¢opigatgs in the

piiEs Mﬁmeestta%lqulﬂg)'upﬁ %St SRR o b AduERE Toio buBuch
w de vari et ses an i'sease S ynpt ons.
majecilozigHl edap e hodyftissueestichds musstirahssm mponents of the
pol ynmer particle delivery conposition and nethods
descri bed herein were known, it was unexpected and
surprising that such conbi nati ons woul d enhance the
efficiency of tine rel ease delivery of the bioactive
agents beyond | evel s achi eved when the conponents were
used separately. [0040] Polymers suitable for use in
the practice of the invention bear functionalities
that allow facile coval ent attachnent of -the bioactive
agent (s) or covering nolecule(s) to the polyner. For
exanple a polyner bearlng carboxyl groups can readlly

T e o g,




bi oactive agent to the bi odegradabl e pol ynmer.[0041]

The polyner in the invention polyner particle delivery
woaopassdsr on pl ays an active role in the treat REDUS2006/003575

processes at the site of |oc&P injection by holding

t he bi oactive agent at the site of injection for a

period-of tinme sufficient to allow the individual's

[e120D g eNostshiglogicse ssbalifp@olyptiitidag ﬁ)thlﬁsh DiNZg chlisomad theVike, are

FFRFP Rl o8 SRS S el S WP b et e e

aqﬁeohhﬁhaﬁééiir%i@ﬂﬁpﬁme bfoﬁétlgﬁe{agelﬁdbdlq%tsb& @itBipe M th:e Slouble emulsion
rotecte t he re.slo |oera|ng yner to
HBEOTANSCIF P@%@l%@?@. 57 B4R dspO Y etk et e lscied in

p@gfﬁﬁt (i lltcgalﬁa&m fikt eIt b Pimary taﬁluﬁwnyiﬁartﬁelﬂhegﬂl@&? @mulsion
herein t hose having structural fornulas nd

i jpyt Injp pyter g’pﬁwﬂ%ﬁzﬂﬁﬁﬁt’@ @%@gﬁ%ﬁ@mahwnpm&}t@@a&wt% gre formed
haihgs c¥tinhiSustfdS Rk PRise &&iﬁé’&iﬁﬂ&da&%% di(sP A @spersed phase.

nmet abol i zed i'n"the way fatty aci s and sugars are
Stefeettyslang etﬂhtweﬁﬂlakeuagﬁ i brsh provlgifteations towrwe@far@rtiotmaggregatmn
CHifBforh 51 DA wIRAUAL 75 nl18Se S110ME LD Redl0Soroul BF PR AR
nmet abol i ze ear the polyner degradation products
PERBSeolyodry.fhut laten nthe hreparaticarthe solvepbis yameavedasing aeghods known in
]l very conpositions are, therefore, substantially
non-i nfl anmatory to the subject both at the site of

igbectlon and system cally, apart fromthe trauma
$ edeertwpéeqapm agerdeith 1qvonage] solphdityihewevsr.dhess heo

egﬁ;lﬂ&ﬁ{lgth&cﬁ %5%]' luh%lat oﬁér nf'n'?lgs E(H'Eext nYo%ét@Psombﬁgfe’ ﬁ%ﬂsglbﬁ)active

ynmer parti |very conpositions inc )
agentyixat &ilerg hadrowlwbwhmlrahpmﬂmdmgswnlp aybaxel btltomath are less

PR LB LS BB ARG, HRl aple
mthmadIaWeanomdsmﬂ oo pydrogtiilid for kigh lmdmgnnrﬁstdﬂep nhstrv,caxg ilte single
emr]il Sﬁorgﬁ‘%?% es,a}é areﬁ%o Ig){dpo.plhét%lc S%gghﬁoéﬁln%ang 8})1111 Wlthm double

erei I NC
evidulsicnd s Icduelrtased, a Ilmllyﬁkt Eger ibedated pawiphitichs made ﬁtpcﬂlﬁm and drugs

id der.i t' tid t] . -
QG B SRR DY b r B bropete R R Sammpisr iy e 7
iis h€B&d provigesatlatitelplohdirag Radiaf (~10% e/ tak pfbvides structure

i ncl ude polyfantno aci d) segnents, |nclud|ng naturaIIy

S@@tlm‘ pdfgnisRlied SEHERS 1atein| ess specifical |y descri bed

as such. In one enbodi nent, the nonanmino acid is

[p122¢ e d bt WipddlerhviSioR fjoadss, fthe ﬁrsﬁdﬂuﬂﬁmﬁﬁ nthSe by nditigg the bioactive
repeat uni t The oly rs rise at |east two

agFtY EHURA TSP Bt P S NPT Pl fgpion with

sRFhSEATR br 10, 86¢H £ &%x%@ir@&ﬂpﬂ%ﬁah@}l@mﬁh@ {MEO 2 short-chain
a-ani no_aci ds_jn_the ecul e, dependi ng upon

dergatiyp of2 prtuphEpidlo |Ilét%m *@ay, pertiglestonEininghe a‘Ftﬁ‘é Aechty aﬁe formed

2@ SusPBdRQ irBGAtek 1P Bl t}ie Eisst EHELiOR AR CeondRERAIMEIBImB®Yy putting

also be a bl ock co-polyner. |In another enbodi nent, the
ipherulsien e emeelupn ard prulgifvingthe prixiuts) sciat water drops

T L e

siufyasant pblmlfi)mlymarat@éhet agticdeschad dm@lxﬁ thopgytiele in dlrespodymept

sgfraé?lﬁ g’?]heegcfl ? %%g;%% Eset enafg}rge?:oty éﬁ%ﬁ)eﬂgssg?dﬁl}é%sﬁ‘ﬁj%on into wager with

swhaatdnt halwmd faud bmu]sﬁymg; the tmigimee to @rmubs find p@Eicles ﬁaEzUFRero rThe

an unct i onal
el A, R B TLE G e lyBpR pafteftd B wie
polyaet plus Bioh@ive @fendaitthé cemrer) sufromi@td bnahtegarduspeadetabilizer, such as
expand the functionality of the polyners further.
Therefore, such polyners used in the inventi'on nethods
are ready for reaction with other chem cals having a
hydrophilic structure to increase water solubility and
with bioactive agents and covering nol ecul es, w thout
the necessity of prior nodification. [0045] In
addition the polyners used |n the |nvent|on polyner

o "



[0046] Suitable protecting groups for use in the PEA,
PEUR and PEU pol yners include tbutyl or another as is
wenowssaa7t he art. Suitable |, 4: 3, 6-di anhydr ohegTiusk®e/003575
of general formula(ll) includ@ those derived from
sugar al cohols, such as D-glucitol, D-mannitol, or
Liditol. D anhydrosorbitol is the presently preferred
stifapjenk piclifid, agdreovered fwith alpude Balimerdhelh Suaifachaatiilizet arfdovater will
in PEUR and_.PEU pol rs used.in .
o} Biybidn o et BoeDBe P foRBrpat mllel i s soptipg and
dessoiping ittenons. [ 0047] The PEA, PEUR and PEU pol yner :
nol ecul es may al so have the active agent attached
[M&% ggg m% taéeol 9({11 céf\r{])lm%c Ve algfnlgt {)y %rg Itlllpg ?1[33 h%ﬂmg,r?é:twe
ag@ﬂiﬂ)‘dlﬂnm Wateﬂ'selupﬂityymrbelcSat&DWitﬁ burfade stiibikzer in the first emulsion,

P 551, B R B Y B e
emnttididwates sﬁﬁacah@MEzer Bhd 4ive egeachR e sinfifvdlige 6F 1ﬁlﬂlﬂb volume
onsi st i nd -NR8-, wherein R8 is

S 2080 ?Eiﬂ% Ghtp sorod 2T Teapesieat e aﬁ@ﬁ’fat*frowg]i o for
dikedlviag ﬂteﬁeﬁvﬂgbﬁtﬁlbdf@d’tﬁar o iRotBRINE el BSuchie 4088t A DEIPSS surface

str tural rmul a (I X). can be crosslinked to

S’fr{’%?rd gt eﬂgu af}fl@ﬂple SWJ“%’&? e PrepaigA at frepribed above. This
@A ABRYide 85 tS5WWBruk Toadiguct ural formula 1 X bel ow,

t he bi oactive agent IS coval ently linked to two parts

e B RN e e 0 B
db%ﬁﬁé&db@ﬁé}h'bﬁba&@e@l@éﬁ dad bOEBnful e IOHPpAPAS 8810 as described
of-O, -S-, and -NR8-, wherein R8|s?—| Yﬂiﬂl’

hgqemnm gml&lqg-;hq Rolympers JE?i aaketth q,]@r%fé@n Altemgt gﬂ]( p;(,oactlve agent
chiDOARhjuBh @t RS poFh c§1tthé bxterfs oﬁﬁl@ PaYiibiBs @dsErtiel WERIn after
formula (X) below, a linker, -X-Y-,; can be iInserte
PrsiGiioapf B Dariglesi oact i ve agent R7, in the nol ecul e of
structural formula (1V), wherein X | s selected from

[01R8] O PRy &RMSiKsdton %cﬁﬁqﬁe@ Wlﬁ:‘wg)}k Al rﬁa)klu%r}ﬁe elﬁlﬂgﬁﬁé deddrtda

al kyl ene,” (C3-C8) cycl oal kyl ene, substit
apaye] SlameyaTethe presintly psfised arptingtos mokipe rthecensl}sgqnetﬁby using a
t
B S PP ST S SRR B0 LR Mol e
emulsifying proserusd ¢oapigts of @FWN}Q polyudystifhtthe wiveal, kyiriyg Wit bioactive
%éﬂ?g%;&i;%ﬁé , a <€ﬁ1ar F’t’(ﬂe <gﬁ1 ﬂstlrQE%\ﬁg?EW%e’rr )z}?c?grst{lfre{-y&n?c%tor.
Paitigleaizk parybe cogtmi@tdlbwpmmblhugydt]a Ispcych ymd/orahqzctoabmwn of polymer,
[

AR bt Of o R ep ot B s P B on by agipsting
tHerratin ¢ftike @cm«ﬂpo Hhe third &hylsiBi., 1, (G -C ) al kyl, -CN,

-N®2, -OH, -0(CrC 4) al kyl, -S(Ci1-C6) alkyl, aI kyl ],

. . l. - -(.C-0B
WP S B g 0 R
m_aNH@@n@l(N(lW@()n;an TOER) m@))xyemytﬁne etRers grodly gR10! atheas, and the like,
a];l %%ﬁnﬁf %o%rgérlclx%y %Vghl%b(l % a Chan%alY(“él) %ﬁtsﬁlm?s? E\/?oq The
surfc)etive SER ill be Bt at -aG(n’-K@ﬁtfa,hon 008Hou).3%30 alicur0)%; preferably

<Gagp Sy o i ' gt er ST RO P A [ 00501 1

anot her enbodi nent, two parts of a single
[01aT]r orRdte cirelRasIof theav rhehdé Wohdtivk egbnt fiorh e ibvenéci tongpositions

agent t h_an. - 7- Y- Xs rjdge (For nmul [).;
ooy i i coRinahichpeit padele i wHER G BRendity of

consisting of (G -Q) alkylene, substituted al kyl ene,

(C3-Cs) cycloal kyl ene, substituted cycl oal kyl ene, 5-6

menber ed heterocyclic systemcontaining 1-3

het eroatons selected fromthe group O N, and S,

substituted heterocyclic, (C2-Cs) alkenyl,

substituted al kenyl, al kynyl, substituted al kynyl, (C

- Co) aryl, substituted




aryl, heteroaryl, substituted heteroaryl, alkylaryl,
substituted al kylaryl, aryl al kynyl, substituted
wanydcagosny| , aryl al kenyl, substituted aryl al keayius2006/003575
aryl all cynyl, substituted arglal kynyl, wherein the
substituents are selected fromthe group consisting of
H F, d, Br, I, (Cl1-C6) alkyl, -CN, -NOX2,, -OH
theOdo@lingC IB9nsidy dfithe coaBighan®Ge Gijustbdklyy adjusBhg allipgof fBe Gjoactive

a%é:\écl_)%f%a%tg %?cg%g}_gcg ?ﬁ%inlf)i’{a %Pﬁzt% Wa%éaﬁﬁta]ms) no%lozx:tll/e agent,

thelWdlrhsr@p4ithe @ ddnsat, layd 3 bload’lsllvlé fn) ﬁ%lﬁ@lﬁhﬁ%noﬂmﬁﬂaﬁlo@elutes

d 0 d d H | k
CRPRRHES POESe TRGRBT . B bR Gy eRsph g i Gic. i
niitdEstaduixed ”W(tﬁ;z o@t@l)naﬁxl'é@ﬁs e&ﬁu@iﬁf(’l t() oiyn@ in the coating, the

al kenyl ene. [ 0051] I n yet .anot her enbodi rrent

t he
CRYIMgHEF oS PPTONF iGgehs 12}%%09"%%%%%? pscgpe @@ﬁ‘ pﬁpq%xmw@aﬁ has eluted

ol k@fitk Eonhihe biker RO Eithe (%éﬁr%o 'ThESR 9% aWN¥tiddVpe M at Eh@%enter of
four nol ecules omt R7 and are crosslnked to provide

the pgicde cangbitotrg inceespd gt ethehighstahe tvective pmn’t loeding i t@e
cU@lﬁ% e ik ﬁfe%ﬁsn@%f e cﬁﬁtfn'é%}}éf Aa tﬁ&&@%@r% J‘Lﬁfoﬁ'rﬁe ! Phe loading
denote a phe radi cal or "an ortho-fused bicycl
o€ Hopgbyy apgng mr @I peating prantierlgerion bigherithan they in th interiny of the
PEXOIE bhRatiThen dlor (63k RO KT Foiff ¥ kb £ th partcos
chealsubsedntrolieddbyahixmg paiclss with differdnt reldasorates yepaed hadaggribed
abief  Uoronethyl, or trifluoromethoxy. Exanples of aryl
|nc[ude but are not limted to, phenyl, naphthyl, and
ni trophenyl . [0053] The term "al kenyl ene" is used with
[0128kr eAcistailed deseipftonofmethodynfinekingaionhla andiripisamudsion polymers
ngaé/\ﬁglfgtﬂxtd 19 5’%&% P&lgan‘f) Lt aY! %JMaI? fﬁgd/ {M@ﬁg%ﬁ%}%grog %ﬁl@s for oral
ntal ni ng st orié unsatura
adﬂnalls’uratlon, IhS apamn’cﬂéo EHRL1362;[ 105603 nidl Res it ehtMmropW@Ifbmlatlon
af e?srrtg*lg% fal s1‘§’1ple rszls’nﬁ,tg ta1§§ 9%{1%Lel &S v%% eervg]%or:f. 1o§1t yougnal of Controlled
Relearectdy (d904) M?)I-QS(D&U Mg SJSaF d:rgg, Armuvéj ebntaﬂ]léd imaageh[ormulatlon for the

<Pl et FEARED el hapboEe fopisk 1on £ 120 7

G’bhframte@@‘e BP Y006 Ve3-e13; Asaf6diRt@Sainih§Biodegdabie melcrodikres

o5 St o i obl RS 3R o,
IR 5. ff%ﬁﬁltllzaklg%f [BCBY 8nd NAR%oLIBL BAL OF. Wirth, R. Malhn er
Tetrahydrofrran (THF) ,.. N, N—dlnethylfornan1de

KqtorrfeFRo i Lace-sarelienlicppid migrasp ey mflienag of @1aaléfﬁqtunng
par:hnﬁteﬁ-e(nm .of Bl MRE M 88 ?elé&%e afa{aweﬂﬁicbyj MIBLORESNE.A6RD)

st andar ds havi ng_narrow nol ecul ar wei ght distri'bution
(191t gaghont wbéﬂh ip ngptperated heroma ityBatheitls f or maki ng
pol ymers of structural formulas containing a a-am no
acid in the general formula are well known in the art.
For exanple, for the enbodi nent of the pol ynmer of

Q4201 c t v st frrrtherambodments {adedivery REaqueoysroBibisdeactive agqnts, the

%cfés 8 ﬁ&nzﬁﬁ'lﬁ’to n&%paﬁ@ieyﬁﬁﬁng%rbtv%@ Bath&i6r &2860tP0nm to about
aC| wi t h pendant can be converted through esterif

2@ amdar qiqlwméo thg cigowdstion Abe nengparbdaiende mgge byrhd siglersgulsion
d t I

T e B A R R D Bl o el S omjugated 0
pelyast aw@scar,ihmd hereino The omsaraﬁles fapratse de piivisiad as hmicellar

- | . |
c?@géggt?og%%ﬂﬁjﬁﬁg;hgﬁ@g%gg désghﬁedehepe%é %‘gcgﬁg %géiaagh %EUR with the
bioaetivel agaite conppited sherato. Altgnaiyly oc il aiditte 39 broa:ctnvb hgents

the final polymer having both ester and anm de bonds

(PEA). Alternatively, for exanple, for polyners of

structure (1), instead of the di-acid, an activated

di -acid derivative, e.g., bis-/7

ra-nitrophenyl di ester, can be used as an acti vated

di -acid. Additionally, a bis-di-carbonate, such as

bls(pnltrophenyl) dlcarbonate ~can. be used as the




[0056] More particularly, synthesis of the unsaturated

pol y(ester-am de)s (UPEAs) useful as bi odegradabl e
woabosrossa7of the structural forrmula (1) as di seCDAS006/003575

above will be described, whed2in and/or (b) R4 is -CH

2-CH=CH-CH2- . In cases where (a) is present and (b)

is not present, R4 in (l) is - CH8- or - CH2-. In

cogiggatedia diieepolya)ers, sinn@ the piecdiesire ﬁrmhed ) witer, pas&Mible Bdactive

n repay ed by
ogy o o R B Skt st P Svog TS e of uene
sulfonlc acid salt of bis(a-amno acid) di-ester of
[039ht uMmrephrigiuddriyathd bididegradableopibaley,| wiset ¢ ilmbtrated in Fig. 10, are

S Th B le it uftton i Sl Sl i

Wha:rwsahe outeli pirticanad tith misellerragihle RyhsisesSdfalie xoiteltﬁaﬁmteubﬁkﬁcbr polar

i,car box uene sul f.oni c acid
SEH45E OB ol el e tntontils i ordhe b uct ety avaton o fhe
intaiordif fetniiogiiee Biyd hoddd tBE palimetisaédules tepdihgi. car boxyl i c
acid. [0058] Salts of p-toluene sulfonic acid are

hG 38 i Gl R AR rioB G ¥R B P gl s

migle df PBAIREUR of PEW eollyines, &&ﬁ&nb&tl@dﬁ&ﬁ Fdﬁ&traﬁgﬂf hydrophobic PEA,

lts of bis id) diesters are
I e ROt ALt At BT S S dadero-D-
sbibRo iR H61BMRSI ASIdUHRE aaﬁtnls VRO PHBRY) QS ¥EHlali@ne may be
throa%yﬁut morku In the pol ycondensati on reaction,

ipqlded f-1he Bpfprmes 1 beat b BY epraitaihy walay sojublesspeiignef the polymer
cbpRs Ebp%hﬁlg%ﬁ%&ﬁr%rhnﬁg o?ﬁbly‘é’flﬂ'ﬂaﬁib gly@ﬁsﬁolygﬁg&garﬁﬁo lycan or
triethylam ne, so the polyner IS O alnedg
Ygﬁ}’f%ﬂé? and gidepsne Fthablﬂ Oy ﬁelﬁear@ﬂo a¢id.eergimbe ff@emnga
a(téﬁwtufg%ﬂ?ﬁ%@h&tanﬁglﬁl Gttt BP %&M{s ahd (Vﬁ&%m‘%ﬁe molecular

unsat urat ed di carboxylic acid can synt hesi zed from
right of fhfa Relpper ia irdthe range Greatabeptd Pkl t%ab;oyﬂ 306kRicille repeating
aﬁgﬁl&{ﬂ %ﬁe I O? h?vr?l%g%sgé nﬁ§1§l Qa{fg]lgzgf né%%:cﬁ%ap ngjr? s%th@ Q%lge from about
3@01(3, ar t}mquoa aIn ok erhbagiithehe wdicre}nvﬂlfsmolnmﬂztr vsilght of thg palymer is

§%r81t%a ?fgq%xgpo E e alr'H: oo Ml? 1ts§:f 8q?n(:i‘§alb[%| otr %E)l%r O:ru?g ac&l selected
froes®cios) ighitangic mcﬂwpamc acgdi Ulysamcmd asgiriteado nnceembodlment the units

Ry s agodhis STyt et off AR e EROFORR EaRiE, suchas

ghitﬁnaﬂe ou dsparfaleg tatl bedheladed Gineht @6lydikr. SEHeUfivithiéh Bicellar composition

urated.diols are u e activated .npon r. .
T S R PO RS G eapiab oGipciip TP s P at which
aeléﬂ:]t @y6uiioh Of the MnyAABleSnfio &ids UEthe Fater bt bedtidds\OF tiRPdlymer are
( OOR-OCOR6-OCORS Formula (XI'1) wherein
i H R5 is independently (C6 -C10) aryl optionally
substituted with one or nore nitro, cyano, halo,
[0132f | uDKeokiBlida e, melécular ivsfeigﬂiﬂéﬁlﬁ@ifﬂ@%}blubfbrb@ct% df $he polymer, the

|nde endent | C2.-C20 | ky] ene or (C2 -

Pgrosiby X%‘f& fegz 5“2dafﬁ?<g‘ﬁ{ﬁ Eh?eload[nwe@]theswcegn of water
sblhae BlReH Ve G g€litPAndlR MREL RIStV dHen® HcIDS; H51BRSs.! B e RBS@Ement,
bi s(a-am no acid) diesters of therapeutic diol

ﬂ%?ﬁf%rﬁetbe molseulgy ‘gflalaﬂroé diesewpletsrvatrsplipleseqtion gf thaeplymer is in the

g%gggﬁra?boutfgp{b ibRb&Rdo®id on into the invention
erapeutic polyner conpositions include naturally

occurring therapeutic diols, such as 17-b-estradiol, a
natural and endogenous hornDne, useful in preventing
restenosis and tunor growh (Yang, N. N ,et al.
Identification of an estrogen response el enent
activated by netabolites of 17-b-estradi ol and

ral oxi fene. Science (1996) 273, 1222-1225; Parangi,

S., et al., Inhibition of angiogenesis and breast
cancer in mce by the mcrotubule inhibitors

2- met hoxyestradi ol andtaxol, Cancer Res. (1997) 57,

81- 86 and FotS|s T., et aI , The endogenous

oy T -, ~ . e -,

C




profiles of such endogenously occurring therapeutic

di ol nol ecules are believed to be superior to those of
weynicussd4c and/ or non- endogenous nol ecul es havPag/us2006/003575

simlar utility, such as siréd8inmus. [0061]

I ncorporation of a therapeutic diol into the backbone

of a PEA, PEUR or PEU polyner is illustrated in this

[Qal@ﬁ] i c@n¢edfiarnipgd, Enampdlles & teyophilietd fae ttbrage stdeshipipthg and
rDORORNG D oo BB SRl et o Habeittin Yot Reammended to
Ifophitihoméceliés @nﬁﬁ@nmhmioacﬁ%eageﬁm eudRA\ceelity pMteirlsSthat would be
qus d %ﬁ %@?ri%?t .Eartlcles and the particles are

FW%W% R P lgﬁﬁ PF¥AS; for exanple, following

per cut aneous translum nal coronary angi oplasty (PTCA),
[WB4p- e€hargdi mbicties lvathirettle ﬁﬁ@ﬁbdﬂaﬁlaﬂm r‘sépaﬁiteeﬁom Radhl otlger Grdwater,

Vv ost - rest eno
sfiEePark $oeB B G0 ROR o7 R e RN S e s agepi®.
lafized ctaind with the sihietypp efidhatze D Bpel daciSothétaind Gabte Bfbre space. The
|nc rat%d in th ackpbone of a.PEA, PEUR or PEU
e BB R 1502157k BIORE R 28T PFOWAIRG Sty i g et Tn

a@diﬁ@i; tthe vadMt sblubi@ @kteﬁsﬁafeﬁ&hﬁelw p}éveﬁ@ RHRMsidh Y tHe &meareyto
seqondarﬁmﬁr phenol i c droxyl s can be used for_ th )
PR poa&0 s affegjpizgd é%qSérestalf%&t‘/ Theaihersoniia Bloagtivegent. This

QAakideVe h%t\% high Fdr6disy, ﬁ}p{o MEEofithy ﬂﬂ%@llé %\ﬁﬁﬁ‘é 'aﬁ@wfﬁé or high
isclosed in ro ean application EP O

lqadyg of ameuSrS@lwbkeblqlez@%wqh ap yolapepfaﬁ@s, DEA, ammp@remmwmgents
P%@é'ﬁ’z@%ﬂé@ %f’lthle ﬂnééi‘l@s isA¥&GR gb 9{1’1 (bdnhlo B5th ab&lf 20 nm tq about
amount of "t he therapeutic I -acid incorporate ed
19(hnmlbelns@r6f¢f@|d foraiichlotien indle 'thieodcont roll ed by varying

the proportions of the building blocks of the polyner.

d185] ex

[ oa] di nlgﬁg(%lg ﬂlf)éjt@dg% gb/ggg/m\%éhol?}h @§ - est rad %an% &Sk}% fotdample, o
Smﬁp@v@ﬁlmormr@@gch liefismenyon tasqyu Ganerally, patiele PEAS dsferhined at
ralo %?glfug@gidqgvgﬁﬁeé #@%@é 'Tmla V#QGS%Sftﬂ{easghBie 11?51?est10n (e.g., 5-10 times)
td Yieldep evarigeliakie L@uhfmmdd fietmetadi Raaioée {i208@lap wadily determined

ugﬁ%gcr @Pg lz\aé:m)n 1C ?(ﬁ)p%é%ﬁ\@f V\I,ng ert OLF ﬁ()E(P% gamcles ggﬁ}éutter-coated

wﬁhﬁl gmid/la:ﬂlh&umuﬂnetutmdltmglmﬁs df] tapprbhera&pemm Angétrmhs, land then
nd PEU an be varied var Vi t he, .
oKt e e et Blrpions AiGutlel Y paS st ity in e
f<ﬁ§nl| | tiﬂpesicEs g]f nod, c@Ebchmrﬁlﬂy mad@edldlrehtﬁt ﬁflﬁtsﬁlbeg:gv@dtgehﬁ rather than
i us in In addition
gD £L0E R oBIL P e O at g ¢ BeT Bt B amypt
sé&bell artheiOlell Bish i thedrtbnd hO8dseitRd 3ereﬁlﬁeldwo IThe bioactive agent
(4- Andr ost enedi ol ), 5-androstene- 3, |g .
c?%e%%ﬁeagﬁ@hw&wumf@at APTesents, enpa%@ﬁelyﬁ 172 %o apon| 40% (w/w)
bfol&rv%'@%&ﬂ! & ireaedbe Ig}ef%ﬁy bk éml t6 ab Uk 25N ERIP Vit hgent,

i nt o thebackbone of PEA and pol ynmers according to
andygven moyeprefeERly aberesY @rabow?@/ca@@m bigacgive peeab nhsnsERgntage of
b§)b!étfv@ Bb&: HAl déf)%ﬁd SR HERRN 8bdeQ0d Bk cglﬁlﬁlldﬂﬁéﬁ@&egﬁd as discussed

pol ymer %artlc e delivery conpositions Include, for
ingperisieteil beletvkaci n; anphotericin B; apicycline;

apramycin; arbekaC|n a2|danfen|col banber myci n(s);

[0A96] T OSioRbtive a%&%rmpalsbem@&{ lﬁtoraamed&se £th %eﬂ%ﬁﬂh ilicgradable

chlortetrac i ne; clindamycin; clonocycline;

p @wewa&e}etql iNery camaesians 8lsp inshide aufi-prolikeeings, rapamycin and any of
1t§jélﬁ (%E 9§&Jrﬁ79ﬁ\%9%iﬁblﬂaxe@ bf érfyhﬁ" ﬁ@%ﬁéﬂé*amgggy&ﬂgﬁ{/éﬁ@és, everolimus,
eryt iironyci n; timcin(s); gentanycin(s);

gl ucosul fone sol asul fone; guanecycline; isepanicin;

j osamyci n; kanamycin(s); |euconycin(s); |inconycin;

| ucensonycin; |ynecycline; neclocycline; methacycline;

m crononyci n; m decanycin(s); mnocycline; nmupirocihn;

nat amyci n; neonycin; netilmcin; ol eandonyci n;

oxytetracycline; paronycin; pipacycline; podophyllinic

acid 2- ethylhydra2|ne prinycin rlbostany0|n

L L Y 1 e o o




vanconyci n; candi cidin(s); chlorphenesin;

dernostatin(s); filipin; fungichrom n; kananycin(s);
woeummsy@rns(s); |inconycin; |vcensonycin; |ynmeCcyaiS2imen03s7s

mecl ocycl i ne; nethacycline; ﬁ#crononycrn

m decamycin(s); m nocycline; mupirocin; nat anmyci n;

neonycin; netilmcin; ol eandonycin; oxytetracycline;
SirgHeus fgccolimusprray yf:its Himuspenop faylilyiofi dmgs @hdl statins such as
sﬁrlnlggﬁ%ﬁ Q%%a%fa'hﬁ efluvgsrtééécfnrav%sgtﬁgﬂs{fa%e 19,Irrg%ugastemnhgquanamycms,
sucp}sztsdc’z’AtArGr(l7fadik1atnawyk7|-demeﬂmlxygedﬂananymﬂ); Bggthilone D and other

Egtﬁﬁ{naegyﬁ L4 fnet'hol)é 81r og {%Iw% ]S7Sc? i lﬁj{l—% Bfﬁlg}%)g} aﬁh gfher polyketide
mlnlnmpe«tﬁ}mwshoﬂ«: proteined0dEHEp 0N [Qidbtazol,\aad GRIMke] N,
cand|C|d|n(s) chl or phenesi n; dernnstatin(s); filipin;

CRd&@o{r]al b%%&%% Ita:g'é:nltsgdon%?&?etdgtﬁch%e;sgo%w&liﬁ] Sh%)p;olymers used

er| cln uberci

imthie armsrerrmnypnlyn(re})partralecdehﬁby Elﬂnpoaiﬁbﬁd 1aﬂy@d' dgents that, when freed or
o %%ﬁﬁ ene' bIe % cany §ﬁ carzi no h||||n
Chiore% 6’8 yﬁnerg ( L.ACEg t’PPLRrPIHPtﬁén ogenous production

of a derdpaiticneura pvoutid] h@lllﬁg a@ﬁﬂ@l!ldh&b It oX18d) RATMSS éndBgenously
cJarlthronycrn

P?Sdﬂﬁr%aﬁ” ' 8°t% irrﬁaéﬁrﬁgt?f %? et ageRisTeipaset Gom the polymers

dobng &h’g[ﬁblhﬁorfhﬁ@}albe’ﬂdﬁéﬁﬂl}nactl‘)& invReM 6y (rBiural MOBh®RIAGH S processes by
| raru pr edni nusti ne; uronyci n; rani nmusti ne;

%]éerhe 1 ]Qﬁs?l@@?(ﬁ]é(e a FSLPG? ¢ #Y a(gglgml&qt Senses, transfers, or releases

nélHi6 BXi0® re@vate@éﬂ&éen@hﬁemakﬁde elitlated| bﬁkﬁ)genous synthesis of
di counar ol ; il oprost; taprostene; ‘ti ocl omar ol

niHe B¥1}1‘1>,(§>§ éervqscgﬁﬁ ﬁl{lhsa@te foyinitgp pﬁgg sy(nﬂgmhﬁt ﬁ)hlblts proliferation of
sfn@% %ds@i@ %ellsS b ¥denR ﬂgQ | ﬁ)f %Jnfngﬁﬁé [Pl]lrogﬁ[nts E}ﬁt%sr.)thmls
| ucanet 0

fepradi nol; gentisic ac acl
niteatrs rod W-hwmmq inpecosiies sugh emdcncrsmesaaﬂ medlentides such as adenosme

e B B B AT LB B b P ammgattors
siahaas @bﬁtrdplnphnp emt bhychroWut;yprmmmem@tnmn/é—H"ﬁ)y hlatamlixiervmd
cgéeéh%?akﬁgéo @SCIPJ&O ﬁ%n iy ail fnlop r%%al% %ﬁl nboéecp C3 g.ll,?ﬁ as sphingosine-1-

I'en; ; OposT
phospheita sid Iysgphd @lhatp:thxsaodia ,arrmrdnchctdb eudhiak @rginhifeeanti hgstimp pepitides such

+S v RP R AFcsics Fonb e et i apoid CR b Pigps svoh

agdiQuliy nisoetht @dbﬂharaa peutth fckdt (VRGE)SaddiBom®an be used to
prepare an am de Iinkage in the PEA pol yner
[(glggggf}r&rf/ %:lﬁlsl%at OJ 1ntF2%] 22, xrr)arrllefy o%éorastévre:'lag%ttf fcﬁaftmg )r(naorfe[%:luﬁe’s and ligands
fcn:canudabnmxd@ehﬂs bz{n W attacﬁfed)cfbfmqamphfcﬂmmlymfﬂﬁa dJukfaed of;the polymer
ni c cef.orani de; cefotetan, .
PG S Fighaize SEPy Pistcs RO AioB e PPDRERaE s putigep) and
delgnept @felike, @dat E:@)a&inﬁy c@negaearm the shif:ek lapmle ipblymer particles. In
cta ol sal azi ne;

t.hotrexate pi n

%ﬁﬂ% CP3tng Hrsrfl%@wb? 3s:po aﬁhﬁ% ghsa ?Pl%ﬁ}. a§ g bigpd for attachment of
aﬁtﬂfwiéb bf ¥pebt1&e§ E)Ebﬁdspl{htldﬂi@ﬁm‘iﬂ ))as a means of blocking attachment
é :é ro-2-neth - 0X0- qU|nazoI|nyI)ne

q«mn]th tiRsA %frrherm}ﬁ@&sr%p@ﬁw l@@@%l@y frpuy stighing forop-target
bR gibal mBREuItNdlshifRes e ﬁﬁl@ﬁﬂrﬂay%s%fﬁe sBriRk-BRLbA (FYg. 3).
occurring therapeutic di-acids i's believed to surpass

that of synthetic_therapeutic diacids. The therapeutic

lQ}§9lac Eoreatmple, el e mceaHs ROt uGHas i Rsmain pRasterial Protein
AN 3% BinctloAP8PdquitARnGREEH 68ProRAEG hRANBRAR W bifid to, and thereby
properties of’ f%e above descri bed therapeutic diols

and di-acids as tunor inhibitors, cytotoxic
antinetabolites, antibiotics, and the i ke, are well

known in the art and detail ed descriptions thereof can

be found, for exanple, in the 13th Edition of The

Mer ckl ndex (Whitehouse Station, NJ., USA). [0066] The
di-aryl sulfonic acid salts of diesters of a-am no

acrd and unsaturated d|oI ~can be prepared by adnrxrng

.




6, 503,538 BlI. [0068] Synthesis of the unsaturated

pol y(ester-am de)s (UPEAs) useful as bi odegradabl e
woabosrossa7of the structural forrmula (1) as di seCDA8006/003575

above will now be descri bed. 46PEAs having the

structural forrmula (1) can be made in sinilar fashion

to the conpound (VI1) of U S. Patent No. 6,503,538

cg)tureea(réié)pdy mhbt:ulé&lbydhe Fd¢ fepipnoBudh, ﬁ&&n&&Busﬂﬁdﬂ@ tarFtk afthched to

tﬁﬁol}g{xer e e';éieaag t§(|> %1% Sy, gé%% Ctztgg Yy | ken er% Zg\gﬁﬁ?éecugﬁ will act, for

eaatdplagps dhlgynds Itd mahy hﬂ[ﬁoﬂles foDuse amtafgdﬂihg liginds 8t & chpthte)antibodies to

6,50 and 503, 538 d
R R B s S o 2B g Tisfors, e
antileodg agiien ¢hat buatte ﬂiﬂﬁlhaﬁ torplyinter 86 uiteheSt Prbfeln 8 of BiotelfG
jﬁ then c O|I£? t he re ction solutlon to room
R zpigiare " grRinH 16 E9o | L SERIE Agiadies Will in turn bind

tovaddetiold Srepasd eIy s lay PR EenitoRGk, Hﬁar&ﬁ@ﬁ&lﬁh&@uﬁ?&e%fe the
wth wa er dryi ng to_about 300C under reduced

Pheusey sells-gidch % ﬁre&s%hlx Vatheg iyp stow hwgdinmpethinthe pelymer, secrete
VRrilistE GRS ﬁﬁEDinte@eﬂ:@ WPch LRkHRNS oSl &@;515%% 8n a@dlﬁ{)ﬂf foRE b&Hore gloactlve

react ant V&@ 503,538 is p-toluene sulfonic aci

agents diggrersed 4 mié{mgwaﬂécé%ewch ehibe budykining snayractivate the precursor
cBliotecting group is preferably renoved from (l1) to

conf er blodegradablllty, but it should not be renoved

%y hydr ogenol ysis as in Exanple 22 of U.S. Patent No.
[§148b3, Euidiionhieacting egenly dar@gcding nirsursar esdls of for eapturing

pﬂ:%%hllﬁg@n&’&h’éﬂaﬁcehg ess) Beh RS sub d]*@@t J’cﬁ&ﬁyelre ﬁ%ﬁ@cﬁ%&{jﬂ}ﬁﬁodles

be converted to an aci group a net
dizesipdiagginesaknpam pecatsqr eellisurface Marlear.n Bori exemyle qolrwldmesiane

dgtr%gftﬁg%?% %(f]ﬁ g)ha‘Pfla ’b?%é(ﬁtéd ?d;"o rcn&%’gzﬁéé)%uﬂt%%ee% egéfotﬁ‘%lal cells
incdudiqRa 1g @Eﬁ(’/,e(éDm, €hé0s, mlgh@pwo@wﬂmmmm CD142, CD143,
C%f 193 eéﬂevﬁlﬂt%é gﬁ!ﬁﬂ ,%]?1%70%%(3?1%6 Thes% cell Sir ag r e %rts%nt Be gfn varying

T of ec Tie" Feact
specifw;lty lané theelegrod of %psmﬁcaby fan’ujpdrﬂl’cellatr céimiewlelopmantbl&ype/ stage is in

nfa(r)lg Zl%esreg £ ﬁtll?y %h%racjtﬁp(z)e y escﬁtr()n s? ﬁe 1@?“ ar r![‘@ﬁ%g%/s against which
awmitrodien ga‘&mea‘m tatsed fwill breerlap (ip euin sl ofe@ivib oty B¢ dgitiony @becially with

r mul i s provided b sub titut -t ol uene, .
Uil dts itedeiest mgpayes Bt grsbpatnnbytal celf Cieutating
erddthiliaNgrogenitotidels bR sohe {'Naf £1b1|1§ the Bevelpiizh®] ﬂatlﬁiffa from (bone

6, 503,538 or b subst|%> % di - -mtrophe}r}ét g
RO PPy R SPames Bs: G5 185, g A, Bty Prgeported to
nfal€mBrutdnd6iRElia3 UélfsarittsoRe s cﬁﬁit%r @34 is presently known to be specific
bi s(L- phenyl al ani ne) 2- butene- -diester for I1l in
(E)péqﬁgpléorfn qth@aé%ls gggthgrﬁg)reaqs §@rr@1§15 Praferead; fﬁ@capturlng progenitor
eRdothePialdells OREBIbd ﬁﬂf’lﬁ@ﬁl@tlﬁtof\@ﬁch(tm dlﬁn@iﬁﬂﬁhe@ ate 191fplanted for
6, 503, 538. [0070] In unsaturated conpounds havi ng
losp delivery of theqetive 2epme. niamples pf sich antibpdies ingludly smgiwchgn
t

aﬁ‘tﬁio%es '%‘ﬂnﬁéﬁc%ﬁtlﬁdﬂpe% ﬁlbﬁ&ﬁﬁal%%ﬁp%é Cgoﬁ}?{aér?]l)ét gct)c%’ugsg ?}&%ody

beari ng group . - amno
fragengs, %ab ﬁ@gmwe’n ﬂm,da@dBM &aD, 4gk eraldivmanizebadibodietle, as
a condensi ng agent. Bioactive agents, as described
[
[(?18?]}; P’ghecﬁ%ﬁoxbﬁg %&%ﬁ&{}tﬁgﬁo?{é&@e yé?;gtas%ﬂ% gﬂuﬁl Bgfégule d%ggs will be
par@n'danlﬁgeff@hmfoy (ixspdwblewehlg thedwiention mﬂyryd:raxamcle[ OpL§itions,

C et ?MP I?c? fogﬁ%ﬁrﬁﬁeufglggﬁeﬁm}do gra&bije qor%ym cX ?c?r 13cal dﬁhVﬁ%/ of the

bpactivie cagemtsj et sivel for apgti|osystandt cndmlattb@&e dssehbédjielrdm i 'The
U S. Patent Nos. 5,516, 881; 6,476, 204; 6,503,538; and
in US. Application Nos. 10/096, 435; 10/ 101, 408;
10/ 143, 572; and 10/ 194, 965; the entire contents of
each of which is incorporated herein by
ref erence. [ 0072] The bi odegradabl e PEA, PEUR and PEU
polymers can contain fromone to nultiple different
a- an1no aC|ds per. polyner nDIecuIe and preferably have

AN NN N



[0073] PEA and PEUR pol yners contenpl ated for use in

the practice of the invention can be synthesized by a
woaniemsgs4of nmet hods wel I known in the art. For pexansploe/03s7s

tributyltin (1V) catalysts aré commonly used to form

pol yesters such as pol y(e-caprol actone),

pol y(gl ycolide), poly(lactide), and the |ike. However,

bidactige agedis tist ae dlspbtaéd it pdymen pareitlys @kd aothe iﬂ}(ISﬁtﬁ)nQ’@Hvery

06@8?1 (glgtag(ﬁ n{e $ ﬁ‘fl\}:\éeﬂne o hwﬁi[ { ab &Tteé?% fheir sultaﬁ)le therapeutic or

Ritayive aicohaehBRas)f Lasheraphiaied, Jreymptoss RRYRLaN
exenpl ary structural formula (X) as follows: Formula

AL R Gl SR R, D

vaaoidlasds X porhfiih6d thidohyililaek bﬁﬁﬁBut&tbnﬁcﬁlﬂ@ hedligg wher presented in

Bt BiGR Ieb RIS e0EP P R B RSy by cortan

Ecudsos leIs Abihieh galte (plrcﬁékﬁédje@ld Qetivefed b3 MicbioddeRiagle olymer particles
an ani noxy iety is set forth as foF

cl.udi ng
iyl ongee a@wsaﬁﬁw%% wopd healing %?H%Wll‘é?slf@ﬁxémple pericytes and

dn@6thbIhe cAR CasCretiaR ‘iri—’flaﬁﬁﬁéi’&? hédlink BAIsPTE $&REEsueh (RS ﬁ%lsﬁe ofa
al cohol using stannous octoate as the cataI{st to form
T

polpRAr iaRat io¥ive dhe Ralyimapartislepiyed i the vertmgiivery xapppositions and
lhaﬁgﬁlofagﬁmm@wmuhehgana@fo@gluoﬂ%y ch%E‘Qﬁ dfehd difMer

be cappe mal ei ¢ any de to' form O yner chnal ns

m@lw T mampgmfﬁaﬂymmmc oeli adheripuimalegHA"Y CADBY OFxemplary
n&sJ'yOF‘w drhteah c@ﬂg ﬁllglu %tﬁattsfe%oxy ﬁ}ﬂi wdlﬂ%{rdeﬂhlg adhesion

-oxy can ere ted Wlt e Ca I C en group
moivaﬂmﬁcrwa)t suzl Ia,s 1EAMalniCiS#ehtigen); é@@xM—b @ wzmnpgemgmAM-?,

0 an e?ﬂ'lggl\/fag @Dml a%gﬁen Saglldﬁ(?]e 3 scuef T.C¢8 C Iegg 8lecules

am no grou oxy I C aCI
mms), kb ey VEAM-eKGD 1 0dmntipal) pNeumbiell adappadndeptds YNEAMs),

TR Lo B N B SpdePh B Rssion motcoutes

REQAdk reet as®EGANMINED3a ahtigex) [Lewkooutpenddtkli@Ddellladhesion molecules

(#gzi%%bg%ﬁ% ndsLﬁgxgpgﬂﬁéé#ftura|ﬁ§$|Qﬂh%d(V|l)

am noxyl ('N-oxi de) radlcal bearing group e.g., 4-am no
[VEFPO, [tantieeadpbitathb aﬁtabElbﬁtgcmralgaﬂyind]ludmﬂﬁmlhﬂar 1094trix
suj tabl e car,bo

N e
R DS R s P B Sy i o @ pagles used in the
%&egbm @fﬂﬂe@%fbﬁﬂpﬁsm@ﬁlef Qnﬁiabhed%ﬁlébrgevaaénﬂﬁl‘bﬂﬁ&l -sdvalehine
ou unctirLonal it rovi gde t t the A
W&w&aegvﬁe am-c%ll@ H‘i"“?lﬁ%mﬁla% %rexeaﬂlﬁo%m%wmglycama
WHears 1nREd GREtEIE (@oté@%aﬁs) chndtﬂbfd%ls roR9Rde.gl, 0818%dn; RBEtin;

exanpl e, the invention nmol ecul ar wei

ght
fiaonectipsyrad amininy Iﬁiewémﬁ‘amgfﬁzjtrasﬁqllu@f pﬁoalmfcem Ao be yogrl) These are
Lgamy%n%ﬁleﬁlrbegblbwn@ganﬁﬁcg@ob%t 5, 43h Qal%ﬁ%gﬁﬂﬁchﬁ& a

blseectropl I C nononer |nacl’oro or ml wat er

devizativey. Weurshasaking peptides thas aretspesificsieazments Of pychisairaggliuiar matrix

T WIS Rl RS R ' sonee

Synt hesi s of coEon(ester ureas) (PEUs) containing
[ 1‘L Si ﬁ@t@wew gaoveth Haoiaragfe g pdditiqne atergelrymflbwaeunelagents

SRR ﬁi@ﬁ&éﬁg inHe pcﬁ%n@r p%i’tﬂ?lels AbedSf B Mveltidd aehvery compositions

and methods of treatment described herein. Such bioactive agents are effective in promoting

wound healing and other disease states as is known in the art. For example, Platelet Derived



4-NH2. TosOH 1. Na2CO3 / H20 2. G COCl /CHCI 3 ( t\ \

Schene (I11) A 20% sol uti on of phosgene (C COO)
woOhomlisgs4t oxi c) in toluene, for exanple (comepPcraiskon6/003575

avai | abl e (Fluka Chenmi e, GVBH/ Buchs, Switzerl and),

can be substituted either by di phosgene

(trichloronethylchloroformate) or triphosgene

Qb Ractoc-BBOPDGET BB), )FﬁﬁbbNétﬁ(Bsﬁ‘s) Faclo@glphi ORNICx), Epidermal Growth
used as a

i m dazole c
Tfier %&ﬂi oeE SrriBtercr @Saﬁwafwa% gehgarious angiogenic
febitord BRHAE K}ﬁcul@f Erdotire R CHERRacloRNTESEs PEBesll €rdvith IFacgors

%é éhe5|s of PEUs [0082] It is necessary to use coole

(EGF2)t Toner Naerosis ﬁaﬁeﬂzet% Es%ba% apsEinsulr i GrRWHDTastorr 1 FGF-1).
My @ thesd HroteRMadoRl growttlpfaéto%%%ﬁiﬁﬁéb@@cdﬂ&nermaﬂy or can be produced
di - p-tol uenesul fonrc acid salt bi s(a- am™no

recontpnagtiypsnadoshaimesyveld krawn ip ﬂ@@@t nL of water,
anhydr ous sodi um carbonate is added, stirred at room

[OﬂBP er A‘ltan@tnfeW eﬂﬂ@édfon %%te@i‘lsrﬂéhl%ﬁsﬁ? dec@&@ |p§ﬂ‘1cﬁl@rl§“ Bbvidus

formng a first solution par al
VgcéerérﬂaC%?fa‘mo%?n%ﬁf engpiagyevrsietyrpf @mnmlqsfll@ﬁ pAT hﬁ c&spexse«hwtbe
peRAKE paficied Br Bfed F::'Th%séc éle'h%rys Rlettol %@ g%ﬁﬂpelﬁgf&ﬁo@systems
reactor for interfacial ycondens tlon an
ag@ resi asvvelt kuorvniis thgwirte Epye)@mbdpratemms aiouy ths faictorsendn be

RphSK i 18 590 pTntl B0 BB RR T B bt
o desariod hodyeite Saoyilenal dnilvmarbybelecsttoo péplarﬁ«zlcs dfizedttd ﬁn‘mmlymer
. . ab ted

RS hsfrlee 0 Sy SRR 3 e FAT TR i I SO e
gsovth tfactors swh @s SEGHS EPDERSL FX@F NGF agda evdl'himamrand figsonally related

ners, for exa eco i.nsol ubl.e i .
Rl ot e s SRS b5 T BUBRCBIS RroRb et eents in
tixolyénebs. can be separated from chl orof orm sol uti on by
casting onto a snooth hydrophobi c surface and al | owi ng

I fe t
A R o e ) R S
dispessimatiethe pdlyasr pn‘rtuﬁesermd mrﬂye intddsion Bélﬂ/lel‘}mdnipysﬁlbm&nd methods

oB BB s BERaP e hesate B B B A DR and ani-

1ﬁ{ﬁmhﬂedsryfagéntmkvem@stcbmnPEédhﬁg)bmnﬁfess @wntaal ﬂhl SA@mpleatitandn A
|ds i.n forula will now be descri bed.
Fynélif’gﬁb‘#@ ?o‘&‘f?ﬁé’ é‘ﬁ“ﬂfgg?”?rent of the polymer of

fornula (1) or (Il), the a-am no acid can be converted

[01a7D aAbiasiétg-of aitibivtiae bah)bealisperdédihn 1l gt pmnkesresfed ih the

BB B SEPSIE D E BIR e e the8h

paeizbﬂlt;]rrgmr @bﬁtdﬂlrigfmﬁaidho rsuﬁalﬂ@mlb{oﬁlbmaag@na@ ANOSPARE as
trlp 0Sg IS entere I nt apo ycon ensatlon_
F’é‘&&ﬁcaﬁg Iinhwacmr %}mpgan farlpchahs suchiag cefalospogps. §-8-»
?Jr&ﬂ(?(a@m Fetadgid) tobahdih eé?ﬁhfi‘)hﬁf%ﬁe{fant:&n% %b(ﬁblﬂlﬂecloxacﬂhn

pol yner ~having both estef and urea bonds, In the
msthacilli lingopyatn; yyppiciliin, P@a@ﬂlstsh Suifahleraaibigisschaye byendageribed in
iReised i n the polycondensation protocol. [0085] The
unsaturated PEUs can be prepared by interfacial
sol ution condensation of di-ptoluenesul fonate salts_of

(0448} a- Ewifabls aatiniprotadliipcde fol eésmnlpsAdreempm PsﬁSﬂﬁDE@ (Pharmacia
Qubl nsat d di
DEPBRRLBIRUILS AR Ry D0 81, LoRibines
(BedToildy Tshmegend (Mheréd) dDdundBoed @d@Cstz&), @vxil®qRequus), Doxorubicin
Unsat ur at ed nononer can be di ssolved prior to the
reaction in al kaline water solution, e.g. sodium
hydr oxi de sol ution. The water solution can then be
agitated intensely, under external cooling, with an
organi ¢ solvent |ayer, for exanple chloroform which
contai ns an equi nol ar anount of nononeric, dinmeric or
trimeric



phosgene. An exotherm c reaction proceeds rapidly, and
yields a polyner that (in nost cases) remains

wdizesmissead i n t he organi c sol vent. The organi c PCays2006/003575
can be washed several tinmes wBth water, dried with
anhydrous sodium sulfate, filtered, and evaporat ed.
Unsaturated PEUs with a yield of about 75% 85% can be

Hiditloride® @A sttH)) IddmycieX BRP (fafiacilad Upfthe), MiBR4H® Mayer),
obtain aé)orous strong material, L-Leu based PEUs,

Mitapycin® (Bristqldyeas %ﬂﬁ@b@ncelogﬂ@n@un@w) BEpend (SupenGen),
NSRBI ERS BRO ORGSR Bl
og¢ pmhglimentethe péptidh ean laamcglyc@delitﬂe L“Eheopbptited rd?Eth oligopeptide

BBl RGBT oA A Bl A et TRty

sulfstmttém]lt}aiacmhﬂ@gmtﬂ;ﬂnsﬁh amancmxﬁycﬁ:dded dropwi se with
stirring to 1,000 nL of about 80 0OC -85 OC water in a

K f I k de hyd hobi
IG4BF° (BERAGS oMb BBl i3 A Bl ARG B BB PR B gpev ve
fornd i 6thhq>elp’a'dds &ilassifi \bﬂioh,SOcc'ﬁi‘rencppinyllfﬁﬁcoSﬁb iy ®aymend C. Rao
Lot d I f ”
o8 S B e HRtth SRy Ee e RO aBiEer St SoRits: wmne>
edﬁedﬁ)&ﬂhﬁﬂiﬁh@lﬁlan Napdrhjanl Fpﬁbl&héJchSKbMﬁﬁall Idl@e 10 ﬁMﬂitional examples

o R TP B! SO e S B3R 0%

4;69&}32&@591@7% 528140 ggat @ldisym @Bb}th Emdzosz)m PG 8@l 075; EP 0 667
er nost ati cal Iy control i ed

| ass-test - %h
3 D 00 g R G s S B S op v Arpsgtighem.

S'o§ I@EDYFSdlifmfmﬁlb@ Jtmém%ﬁts()ccwwemd @264901@047 and J. Amer.
erature and broken to obtain

Célﬁmaﬁ%dl 99Hrld A HArS9% Ppﬂp@?@@aat}vnﬂnglycawgémﬁﬁhew@se ilegtified as

' A@Weﬁﬁmﬂemdﬁg%zﬁ@w%@t%w %4%343R§M078§8%6f&£38@@0/%4575
24 hours.” In addition, any procedure known in the art

AByp5 . irttanilanim @camlélnsAﬁ@¢lyqup@rcmaﬁé¢rpfam@lm @mﬁamz%n be

h
S8R R o D Sl G i,
Gagroaiding Halsfewdmalrzumeun, iKabdedib) Id- AMW&W@MDPGWOMM%%&

a3, NRLETRI MBioTAL k60 3B8kol Ninhdsped Nebdisslp.

WS&SW@HMSGSQ&, QAeT685, ORhticin{ PAiPgdigin, Rﬁstqcetlﬁ;ﬂl—igtomycm

Sﬁéﬂmomr:m ”?%;C(@?'a&ﬁma&gg%i?g,s% b blgéﬁc&@ ,/Vaé&ﬁngcm and %16 like. The

tdRect lgt}edpapmﬂé? ol ‘glye@)epﬁfe&mﬁ’aaﬁdl’rae dsddrhefids also ZfiéHded rdinelude

SR ey b S RS 5 At 1o
tife Wy ofid @ile T g1\RpetiaeyTHot Sxaﬁ{pﬁ;\fdnﬁgalr(ﬂ'&l@ cﬁﬁédfﬁafi)le mGRéy

l\/basu nt s re carrie | [ 0089]
?4 @"Eft P@HQE R VREOMYETR rngiq Wém?vm#t s .V%&nweesagwg%ne Also

inBRaRY eMirARs sdoBS bf the tefth CgI§sUPRRide 7aﬁﬁib1bﬂib s’_’r@x@sﬁltﬁetlc derivatives of
Tensil e strength neasurenent was, obtained usin

the geperal glass Hé@é‘%PPPEUeF fisgigsed abgvegingludsdy alkx}awdc%ldwé}‘léted
d&%@dtnvég %d?t'fﬁngﬂof iR BOLddhd ONnivdi wg&&g@pﬁdag BUNESS been

25 mm and subjected to tensile

fmréws apr@n@qdrvaﬂgaddltwa@irsmbar(d@ﬁmduw @ﬁpemm@oynoglm@gkatneel
y;“ Nexygen FM software (Antek, Largo, FL)

%%‘F‘E&éﬁ ggsgpeed of 60 m m n. Exanples
|IIustrat ed herein can be expected to have the
foll owi ng nechani cal properties:1. A glass transition
tenperature in the range fromabout 30 CO to about 90
C0, for exanple, in the range fromabout 35 C to about
70 G 2. Afilmof the polyner with average thickness
of about 1.6 cmw |l have tensile stress at yield of
about 20 Mpa to about 150 Mpa, for exanple, about 25
Mpa to about 60




Mpa; 3. Afilmof the polynmer with average thickness

of about 1.6 cmw | have a percent elongation of
wahos084dd7% t 0 about 200% for exanpl e about 50C¥SL006/003575

about 150% and 4. A film of 49he polyner with average

t hi ckness of about 1.6 cmw |l have a Young's nodul us

in the range from about 500 MPa to about 2000 MPa.

[0E60] e ZThotsiovilisidatedglyepsptidaerefarogecificaly to thosx gypdpaptide

R T T T
heweit, itel ternd @pid/eibytitconte i th amssubstittdnt aentES oRESR caB6h atoms,

PEU pol rs, biodegra by. enzymati c actiop at the
AT R P S A iy Bbprple S Bom 11
hperdatonisaslet o fromfhalon 8igeh, Siltfiged, REIfR] AAGhbBoRUE NLipldRted
g%ye %$B%ec .atl a %%ﬂigolled rel ease rate, which is

(SaRSP i P tice e s ngiyR b the BT Y6 rgE ERagNS, iU -S. Patent Nos.
Ty e O Y ST R0, BRSG, 353
08 isaas v S olsSrato S 0D PG Porhagbiopapures of which are
HRREFrAbEndl6h by BlideARMP A bhtRR§. are substantial ly
non-inflammatory. [0091] As uSed herein "dispersed”
&Eﬁgs t_Lg@ft one bi oactive agent as disclosed herein
[PIS1h; s pafiduilpmpaiqny ploaghieagrniede akse nishd A bpersigndn pelymer

peiRb a8¥dliy iventifl comBbSiRAt SRFmthbdy. DePldiFen thebddyGliSand
for exqg&%e attached to the surface of .the particCle.

dfsor9 39 betarated, fuch apii-Belemimporabjesntiye egantsiiecledes peraveldesics (e.g.,
. i I, .
DN B8 POLUTRI O R Sl ERS,
PEiPaaE enisy borggaes (gypoconiceidsngesaiirensudtions aphthamgrwepagatiohy; otic
T ha bi _ . : it
PR IS UAE SR S RILMIRY S W ALY

nhicoetayerakiaty agepts! §evePhyskica’ siodsk Befeeance, 2A@1 Bditiio x3ecifically, the

SRR 50RO, ARG AR Yy desimctas (110,
16D\0eflirdd 1/10)2¢ atihyRlro:S G m@By1P 0K ¥-dieAB3 20-didre] AlteMRfvely, the
the |ike. A w devariety of sultable reagents and = )
IpEARLEPERR IS AP VS rRgeTd C&n i a5 dncdle giroliznyg, (fappmyqipk Bhichds a triene
rMARE %ibgtﬂﬂwlﬁeﬁi‘&mgﬁéﬁtymyc ?};g%s%}ﬁeus Mechani sms, and
Structure, Fifth Edition, (2001I); and Conprehensive
C%ganic Transfornati gns, Second Edition, Larock .
[{188b o) Thy rupsptidapienckys 2esnip suludedinthe Wveition copnesitiogeard
e AP Barl 1§08 lud O pbhieic BEMetiddEUR B peplide aRAb YIRS Sred to herein as
described herein through an am de, ester, ether, =
BeRtiAe MiReticsner “Peptidoptimetics.” gisicpmmpnly used mghg pharmaceutical industry

J 11848 ahd 606D tho¥d O 18 tdn! il QAN

%ﬁ%ﬁel a g%s? _ t témﬁé%@g&;#gt@ Q?ra_*agrrefré? T I(e ng) AQ

suitably functionalized startin lal's usin
Bigagtivreagent Base éﬁsa%r‘é@et ﬁ?th?@diegd( HA8A) TINS thé9%rand E[V@im%iil-
i &Y.

(37} RGP B, S0:P2%) SRPRCUARY a BRI nE AR ohila
mplesuler fnedejing. Ge@p1w peptideminoitignae strbeturalixamilirep aparadigm

of [ r.es. 111, and VI can react .w.t ..
pEPRRHEH < pRIPHALAE R bt viooHerRRH Yt 3 Rt activit),
byirlauponf orandre patide liskagegeiptionadly peptaced by a libkaped e¢jeactbiodir the

ol yner ..havjn bi o ' a atfached via
B HENstE B o e+ CHR L oGRS (s Bnflans),

OO&H—Q@N—FH@DH)CHZF-, allitD-t-th{SCﬁrmsg diemblﬂﬁ kndg&hﬁn s d@mh]%zllﬁmheé
raup, .of t ol ymer can_be_benzyl at ed .or transfornpe
PHBYR ﬂ&cég)ﬁo EF%%?‘lcgﬁy$Pa‘éﬂlﬁaM°i“&igcfh%l%@’oand%ﬁ?ﬁhﬁwsgﬁ of
or active ester. In other enbodinents, the free -NH 2
ends of the pol yner nol ecule can be acylated to assure
that the bioactive agent will attach only via a

car boxyl group of the polynmer and not to the free ends
of the polyner. [0095] Water sol uble covering

nol ecul e(s), such as pol y(ethylene glycol) (PEG;
phosphoryl choline (PC); glycosam noglycans including
hepari n; pol ysaccharides including polysialic acid,




targeting nol ecul es, such as anti bodi es, antigens and

| i gands, can al so be conjugated to the polyner in the
wexomrosgas7 of the particles after production of PCIAIS2006/003575

particles to block active sit@s not occupied by the

bi oactive agent or to target delivery of the particles

to a specific body site as is known in the art. The

Avoine dyslidsy Peptideghirsl RybteMEGBIB ciiteing 8dsqMace iDegke, New York, p. 267

I ecul ar wei g in
PR e A eaB it BB 198K, SR 15Bmec ohepsds Pibkborehe
Mudifictions” (pevieahicaicod); Mbﬂey\/.asl OtbadPBRAD B&C gis%) Pp. 463-468
att hed can be vari ed.

e B Ay hSn i hato i Feptae R i & Ay 185 (-CrtaNb-,

CHYCEL U); epaara be? adal. acﬂfegcﬂ PLoREYE3 SRRk Y 1B 9 (Lica1,A 4. )nﬁ%fm M. M.,
as described in structural

T b SeE. TR ookt ) NSRG4 (o Hrgouds 316 oo Amauist, R.G. o

ahyx vahoRdng] (198®h23 t2'993 RisEes)-39R BB PRENE! ot af Ol“etr.ahe:dron Lett.,
(%%ﬁﬁove accessibility of the blodegradabfe pol'y

242538 I%“Phd:rsrza% et Al dEurepeatppn.eEP Héﬁﬁﬁe(ﬂ%@&élA
p@@fmd @992‘) (Lbﬁ(@ﬁmiggl; q%bh@ﬁm)w'@?ﬁp ﬂu&ﬂe%%fLeWg%?)

utilized to indirectl t hebl 0dct1 ve agen

_ﬂﬁéobﬂwe(gﬁé@ﬁmlé '@{ﬁnﬂﬁkuby, V. defetSar r(leaméﬂu&em@ss t he
ele_§O0 e Mcol g
O St SRR RS Bk SR B IR e b6
ppb'eﬂérda pinpodirhents, iRd@Bng, forierange: tise eeomifmaﬂ pe@ndtivn; greater
; ' eat nu er fro t 00;..and an
AR ot O R Eo P Kinetie? B Ruap b dhoporEie
efficakye retct),yqiierfdl shacifidtyde.gt £Brohdiepebirera of bishgraestivitie) educed
a&h% %qu % about 5 angstronms up to about 200
A G o550 7]

In still further enbodi nents, the
linker is a d|vaIent radi cal of formula WA-Q wherein
[MSBE (Rddlﬁl@na)lyadukgﬁtutw@@f o@dt)mcﬂb klﬁfmyslacldé %hﬁ%‘}o)eptlde (e. g with a

LS e ety Ry

res@i(ntfa)endogen@(s=p@)rt€dasesOAltern&-l\;]elyl,qﬁ(e@)mth%tﬁ(;@l%mptﬁeSccSralently
ereln C 1S | epenaen
opie eyt g ke “ioda gt Bom ragac s o s

iviersls @eptided. hWhélﬁzi paptiaé leyaksembRti e the bPpdRit® M@:h@:lil bf 8¢ native peptide
branched C hydr ocar ban oup incl udi ng nethyl,

SQAUFRAE, 1E . Hf) fo asagefpp Beﬁ)t/l glﬁ 2FRAr3)y polynepiisles prepared from D-amino

atied dre bé'ﬂ}l)éjtablerto Bl%)yiﬂatlc ﬁfﬂi‘olﬂlﬁﬁ Mhr§oasds A eeMFepdtEflof preserved

herein, "alkenyl" refers to straight or branched chai n

bioloeicst agtisiies i selpsTmeEye Pigpagiskragio-itfsye Rodymsplides &7 pafent,
6@@9@B@Bb9ﬁkﬂ1%ferén@ésoc%eﬁs BIREhEL ] @ndo:%lnF%gy?Oogﬁﬁﬁgé%Z -3269.
to straight or branched chain hydrocar rou

havi ng_at | east one carbon-carbon triple bond. [0101]
(4] s et 131e3dily gppargiyt fhat the subigcs inventign sambe esed fpppyent or treat a

wWidWahitylof disbiRed FRGBp@ns thertidst 0 14 carbon atoms. [0102]
In cerfain enbodi hents, the |inker nay be a
@@I%peﬁéhde havi ng. from about 2 up to about 25 amn
Mingdirepagrion of s PelymeERasticlesdended pith divartive a@a@ the
&ﬂ]{)dértien%ﬂ Bd1 @phl]ﬁ’z%h)énd tie la¥isd Qnp oE’iHbIY susp&Habd RnGpAobRate media
- L- aspar |c acid, poly-L- hrstr I ne,
Pﬁ@ﬂ9ﬂ@m6W$@@ﬂ1ne pol y-L-serine, poly-L-threonine,
pol y-L-tyrosine, poly-L-Ieucine,

[(HQIS]Y LAhY$iitR6le hitherstif Atufof tﬂ@AtYeaEt dhk gétﬂ}eragent can be released
y-L-lysine-L-tyrosine, and the I'n one

W@Hr%fm frashthe pelymenpastieles (wluégveﬁhose sma lzcéwrarrehpm;fonned in vivo) and
crosslink the polyner, i.e. the bioactive agent is
bound to nore than one pol yner nol ecule. This coval ent
crosslinking can be done with or without additiona
pol ymer - bi oactive agent |inker. [0104] The bioactive
agent nol ecul e can al so be incorporated into an
i ntranol ecul ar bridge by coval ent attachnent between
two pol yner nol ecul es.[0105] A |inear polyner
polypeptlde conjugate |s nade by protectlng the

oy .. o o o o o o



[0106] In one enbodi ment of the present invention, a

pol ypepti de bi oactive agent is presented as
woebremssdaver so or partial retro-inversopepti dePCr@sR05/003575

I n ot her enbodi nents the bi ddctive agent is mxed with

a photocrosslinkable version of the polynmer in a

matrix, and after crosslinking the material is

wi]gﬂli Weﬂﬁﬁﬁpﬁ@lﬁ egno) the speaificepolymmg ey ok nvetrieke of polymer/yigavtjze
ram a
o et Howrty (7P R0 blog B e df T gDt bEGE e

reRGQAroR a H61YRED degotiToineduh eivo By partigessirddhesvad mtdul@tlon
i nker can he e er i ted fo ecl e
SHe@)‘fW?H}(j ap %abgut‘,dé)r}] Iéff/u ,d,ﬁ) é@? o; OF dlp é? g%@ ﬂ cBher f f:a e 1Sl eased
frbA thIAndepdieBadtdts fhﬁf-‘typﬂéilly dﬂécﬁth@retbase&ataffrom the polymer are
protected |inker, the unprotected end of

the apture and prgntof ths PRbaer/Blopsie B s oS of ‘rélyﬂF’é‘%t%“’Pv% agent
hﬁﬁgé‘ tan@ theGRME! And AntdRAtRE HABtonkNRIbEARE S fretenPinghofopmalalion.
be de- protected u3|ng Pd/ H2 hydrogenolysis, mld.
acid or base hydrol ysis, %&% ot her Cﬁnnnn de. as above,
[0d&Tlpr &@@tﬂil%lﬁvwé‘t)%‘dy@ﬁfdtmtcéﬁ O CPRPRSHET A} Fracery
c B RIBhESE hrulReFHr wiB&qhdHe AnthPuidnach @étr&@tdxhﬁsubcutaneous
bi'oactive agent or covering nolecule, or t he Th
inFetnysratar{ IDtpOIoq cenfial @BAE S PRERFELISIE P1 %Ptfamgan delivery. The
%ﬁv\ﬁgﬁgﬁé%ﬁ e%eﬁﬁif WieRHe 88LCR b Dhh@ndcBRichily£0édable excipients or
ereint l'ecul e to be attached s an _am noxy I}
vélgcled mpproptidte ﬁs ofabmivsprs! of Bhaugnenssisliyaag SBEh Satpigesiine,

gf;yceg'gf §§ﬁy%ﬂ1%l ea%y v 0 Quﬁ)ﬂﬁ%'éfdt Hherdl, 3 PRMHonA1l, SusdiEey

smasamesosuzh zs, GotBng @rterrralﬂﬁeﬁs'hl;lam%e pHdnffaring syhsfances, flgpings, and
sence, | di i m dazole to replace the
{ Qﬁ‘?o‘??f 5 n%re N?Hl s%c%ta\{e]:gﬁﬁk(

carboxyl group at the chai n end
of the polyester with an am no-substitute

[@S8h o xFor-ekdplei iegnasad el mpeasy qur@u]@pl%ﬂvﬂl agafly, inclydg yehicles
ﬂ‘gagl}l%l er ?augé Y5 084Ah ?{Etri’e]tyal lﬂﬁl@g&% nBPs&rﬁﬁca‘ﬁﬁ{' Q@fﬂlﬂp&lli@ Sunction.

resi aue o e car Xy group form an
Drlente sxtwrael Waﬁh,equonB saing poviher knowmsubataeAes caybesployst @it the

car od||n1d vers the, has,
s IHF 61}("3?{1“0& 1n ap h-t%n &Z?A%Mgaﬁlg%sy#i }nﬁéoeéo\ﬁtaﬁrig%rt o altnrfﬁs C)suc:; as
batndt mtremaﬂ bﬂbﬁ)btmamﬂ and bempalkanjunnbilotidani A surﬁe@@t mgf hepresent to

oX. 4-am no-2, 2, 6, 6-
qéh ﬂﬁ%ﬁpﬁngﬁ%hngmoxy The ani noxyl reactant is

typlcally used in a nole ratio of reactant to
[OTH9Y eSFelrrecmh@d mgetﬁmlcmpmsrtortes, th@eehicle compesitipn will welude

dllnld i
tlgﬂﬁ]ﬁfléhr iurfia fsdli)i%m%s such ?Ac?eé %&e@%&?éﬂgg@ 8951?1@%@121:%&3,
vegdtiae bﬂ?er mbcﬁﬁeli tsyseatemﬁdation la/drcganzttnom ancﬁm frastienatipe) glycerinated

reacti , readi ly.carri t

e e S
hef@c@yacidrhsm@tpotybmylsﬁw@aner will di ssol ve. Wen the

pol yester is a polyglycollc acid or a

B S S5 el DY S BRI g g o

1ﬁg by va&ds] Jueklad tB8ke Inctodmy Iﬁl)xtlﬁhsmfpblybth;laha‘ tuglyg@idgs, of Q@pended
to 130 OC or DVBO at r00 er.at ur

igiods gHohes oA &1l 9psoELY %‘5 OPWPg‘h AIRBE Y “%’elg’t‘dza?g‘u‘% bxe SI%y -
Ittchaé&stoh%t ACisl, 7. @hdiel. yrobby 1llac9t15c acid or a

pol y(gl ycol’i de-L-lacti de) (having a nononmer nole ratio
of glycolic acid to L-lactic acid 50:50 or |ess than
50: 50), tetrahydrofuran, dichloronethane (DCM and

chl oroform at roomtenperature to 40 ~50 OC suitably
di ssol ve the polyester. Polynmer - Bioactive agent

Li nkage [0112] In one enbodi nent, the polyners used to
make the invention polyner particle delivery
conpositions as described herein have one or nore

bi oactive agent directly linked to the polynmer. The
reS|dues of the polyner can be Ilnked to the reS|dues

o " o o o o oy o o o o o o



of bioactive agents having different therapeutic or

palliative activity can be directly linked to the
woabosrsse47 However, since the residue of each bPOREISR006/003575

agent can be linked to a corfzspondi ng resi due of the

pol yner, the nunber of residues of the one or nore

bi oactive agents can correspond to the nunber of open
[8130 E ncBsr adfinrthdreliscesiod wéapplotriate vph)llc}ﬁmbruse E@biﬁﬂbu]ﬂﬁmm af

rein, a "residue. .pol ref
oV s S e R, T iR P rocsE R R Do shing
Coyiphing Hastah, [Py, flethstibios, 1895 nOneadfGkifl, in ﬂfe aktLtag tdadilpdietermine the
roup.of the polyner, (e. on th ackbone or
ReRHERHC e oatip o e st i St s ot Pesis e mpaREY e of
phficRraay nfdde bh&inafieatial ence, provi ded bioactivity is
substantlally retai ned when the radical is attached to

@ ol Sigitiop o BerdRert Burma it b gt i detivery
csmp&m@ﬁls hreCaldd iltended gatiRelinidtekiRgry W@ht%ﬂéﬁlfof(ae/agety toﬁmamhﬁhan
o pr Vi) ae e en

pol ymer backb e or pendant gr

PYATER &t 25 PefY iR L 5?&5 g@%swsf@aﬁ ¥ B poimals (for
ek Bhilb NeSnaMIGBest MBlek, ire &ld théat 8dtll @RS Fhet Rorges! €Si due  of
a bioactive agent. Based on the linkage that is

Uﬁi:red t hose sk|II$ Ln the art can selﬁ_t sui t ab|
t i ORRFIIROGIHISESYSE B iRy Eien pethofs prions| hfaayeammyisgan

"EfrQvE BBon®! YIRS adtibe Eééﬂt(sg roe ﬁﬁd?&st bﬁé&%ﬂhérﬁiﬂ:uﬁé #igid or d101
procedures that are used

iproFRoated igtor %é@c&h@e&ﬁf ﬂg P@&xBEUR@r SEUMW uif%ﬁt i$ g7 fRIPypt of an
a(:tl\)e agélﬁfo@ E&rép@u’cﬁ; d'i-@glkl%@hlo%a}abeplﬁﬂﬁ&léﬂg tHRfcoRPbafIdHs that will cause
f ornul as and é%II-VII as described herein having
temibiset tmyr ueresfijeiens theepeutispy palipHeaesperse i) orle{s PEvent,
r?dugén)r é}fnﬂﬁﬁe sﬁﬁptf)ﬁ‘lg] CTHCQRQ(!t aBbRH Re@bsakNRilICRARP QR ding on the

g., on the ynmer backbone or peridant group) can
shlgieqtbping digated tgﬁm iatégenkeal enpdition af tiaseb) ecpﬁ?dm tepatgd; the capacity
| tant
ok? 't}%%ﬁ Jg%ltﬁtném'uge %?gié ﬂlg udéé’r!(e)% I r AJ ﬁ[ltacgiggtﬁlgs\}t\egﬁ :cgeé Eé@@nt‘&%@l te@bndition
bénhgmteaied;athct partietar astyvetagent seledtédyanfl exde lof aimmatmtlogméthe

| - - d
g?lp?sp t1<§n 1%01’1% ?tﬁe Eé’rg? .»I'\ﬁ gﬁnr%enafeg&%?&‘%oa%{btuhﬂc%g %? 3%@}113;1
da&ﬁkhedhby otie ¢feskidldn thegurto Ths, b "gffectivedenotrie V\Oﬂ) €l in a relatively

val.,ance, OVId bioagtivity is, substanti al
BRSO TeE RO e ot et e o of B, Yy mpoggs of the
plesbhtGahtivie af gffedtive Baswrd wﬁlhtybi&ellj liangeafgen tﬂhﬁlt 1ing to about 100 mg,

desire t hose k||| d in the an s ect suit
PR e S0t S0 g haear A 1§ RS et 00 Mt paiive

abbAblivegedgRrpesend of fornulas (1) and || I -VI ) using
procedures that are known in the art. [0115] For
exanpl e, the residue of a bioactive agent can be
linked to the residue of a conpound of structura

[ﬁﬂﬂ!m' G)n(:é Jor@filafell] the 1ntvEH’c1@ﬁ ghlyﬁhﬁr witiddeddl®ed.compositions are
est

ml@ta@ @;a ly, rélqugaflly( & l:g subcu@pjzouslg(lﬂr gﬂﬁT ?r@scgllar 1r_1]?q(t@ a}ld the like,

AL NGALE teghmque@( @l}e' S g R@llnﬁ@dﬂe’fhe( Svidhce andsP%ctlcé F$ Pli(ljaBthy,
Su , I SU |1 de

»%@k%ubhs@gs%gmﬁa@y, pstans o Sfrcidiion, (98 omitgostdlizgge eehmiques,
ﬁﬁﬁ\?cfn?é ﬁl]]tr }Eﬁlﬂnﬁna{rg %gﬁﬂq{%&‘ Fdcda1 iéclﬁﬁqtfe%@x&)ell ak E¥lopean

kage can ormed fromsuit

H‘ubh@ttlp@ hbl 51z7e’i1559néﬂturrn@t ahgh Epntelled Rel. ﬁlé%)y%& KBtjj4d, for techniques
re known in the art. Based on the

(FQR%Ege %ﬁ%ﬁﬂékm esired, those skilled in the art can

sel ect suitably functi onal starting material that can

be derived froma residue of a conpound of structura

formula (1) or (l111) and froma given residue of a

bi oact.i ve agent or adjuvant using procedures that are

known in the art. The residue of the bioactive agent

or adjuvant can be linked to any synthetically

feasi bl e position on the residue of a conpound of

e x (o]




structural formula (1), wherein n is about 5 to about
150, preferably about 5 to about 70, up to about 150
woiomossese agent nol ecules (i.e., residues thepreofis2an003575
be directly linked to the poPymer (i.e., residue
thereof) by reacting the bioactive agent with side
gioups of the polyner. In unsaturated polyners, the
GShct Desaga gertmsnionay tel Mlgifedols@af:ﬁl@dwm’cbh pdlyutel parficie delivery

0 011
c%#gg%tt%%n\,/ glogl%élr?%) [{o H% e %s) s oW L thte 3% ﬁgng%ﬁa%glmen, at least
mpérgodll else hﬂ thgmuMl Hy)thedt&pda nfkthel pﬂbyEct ol wekepgidbion the judgment
th Q For .ex .2y Sa turated
o ecnonst "By BR e T p bR & B il AP bt
d511Vemy edpositibh s, gelﬁélﬁﬂ}ez[cﬁﬂﬂhiyteﬁh@ﬁbr 10 phﬁla@bdlbgaseﬁﬁamfé@taﬁ&l, or

H 13&F§_oactlve a t&@ i dues t her eof

SRLRIORE EER of e Locy ntﬁ%ﬁ‘zf ° (@ i redycgign a% fymptoms

o Feneaicys, e ﬂo%ﬁdr pAgclt ReliRiyoaaipoyiforddedtendiall adhBtered
ynmer. I n unsaturated polyners, the

s, of the
El? ‘@Pﬂ?é’”ﬁ&@h&%eaé"a]ﬂm&fe%ﬁ%’e reacted with double (or
triple) bonds in the polyner. [0118] PEA, PEUR and PEU

[PLE6y MeThe fhenclaiikr dadid ©ited RRSRITR 2 WainBér of 6RinfaPm3@el YA Wped for

on polymer film allown hydrophlllc
tm%‘@m%égatl ?@CF%%W 9f 1By qoe3) §%h‘ieﬁ’e rHOF B theygepsgious sheep model
1@51%1’@1%&%'12%5 hidel&Kﬁ@sﬁn@%&ﬁl BNVVRRE SubitahdRREE efgo LoHg&ecker et
an over, coatin icles'to control release

of ot BhariusSr (30 00PRSF IFb aruersheln delsonioBedbRelatlPPAI20t1$3-141.
T8k pbﬁﬁlepﬁirﬁmﬁcﬁlv@%oﬁllﬁ@mﬂ&l gé'fﬁfalw"ﬁ{f)dvs;de?e dgh ﬁiﬁieﬁ 5orm is

conposi tion based on such polynefs. ar't
b@Q’Wft inte thyersalsavitl. Blpedpapies ean bﬁfaswred fDEﬁcthPEmt asiog PEdard
hYPES 510G, B€livered in vivo the particles becone
stlcky and aggl onerate, particularly at in vivo
eratures. Thus the polymer particles spontaneously
[?1&7 p&hs/foBpw e suemplgtae me)t écillagiratn, beturchiedbris thy inyention.
intramuscularly for |ocal delivery, such as by
subcut aneous needl e or nasgdPigss | nj ection.
Particles with average dianeter range from about 1

mcron to ropns, which size w_ll not
Feepargiion of 12‘3? A %prmclﬁ‘ Ang H%r‘lf&'a;!’y the single eylsjon method
for form ng such polyner depots in vivo.

[G!l 618]3 r nBEA\pelyyner 6f)struouuﬁl (Dadntahingtacetlaed ehdtbemEEIbeﬁzlszfdd COOH

ol er e. nmuch tlcles for e |.e
el @p b TP e AR EBA 0 S gbiveiiog hos Dsd fnd
288rta g enldif aret BHPC[ 18 hd@ouLlitiot WeiSle Stikkiha A feer rétiryLéSBpdration,
ggwAggyentlon pﬁ ymer partlcle del i very conpositjons
P eioy ¥ith gartipisies Bnged iom dhim te kg s obtamed. The
highBeiha btinftate! the SBalRBHE QE8s @Phdicles t PEtAE SPAsRbhiRNe@by #Mdlecular
emul sion of two inmmscible |liquids. A single emulsjon
vipighh eithe Belyper. salwiipncongeaitetionsny pevipprnt suchias smiqrpfigidizer,
uutﬁg&fne%@;,& s%hlchﬁ@%d %alahm HL%QPétiQ spi:gactive agent.
I'n the single enul’sion neth o roactive agents to be
|ncor orated into the partlcles are m xed with pol yner
PrepayafiQreefiPEA-AsBz parfislescarfaiming spgip&illern wat er
solution with a surface stabilizer, such as a

[@Mp]‘ acPBAACBE (23 fp)Sand®bapivRahy/ (38hig) RS Bi6doB&d M § Bl of DCM and the
ydr ophobi c bi oactive Igy?t conj ugh;es are forned and

S%‘H@?Pe‘ﬁ%ﬁea& sdforSal afdtlete LI Cutqueets spiytimvhre hnpenespiping; Psing a
rGEN] e'#%?a@& b PEAU@; Mﬁﬁlﬁbﬁ@lt%xlelragg PaticRRIA ré{ﬂgﬁﬂécﬁgm 0.5 pm to

icant elution into the aqueous sol ution,
19@%%%&5?%@911@@ {1 e torabont 20w Seane hepw mgde. such as
nmuscl e tissue.[0120] Most biol ogi es, including
pol ypepti des, proteins, DNA, cells and the like, are
hydrophilic. A double enul sion nmethod can be used to
make pol yner particles with interior agueous phase and
hydrophi i c bi oactive agents dispersed within. In the
doubl e enul si on nethod, aqueous phase or hydrophilic
bloactlve agents dlssolved |n mater are enuIS|f|ed |n

R M



Chl orof orm or DCM which are not mscible in water,
are used as solvents for PEA and PEUR pol ynmers, but
woatmrossaa7t he preparation the solvent is renovedI/ussiongo3s7s

met hods known in the art. [0%21] For certain bioactive
agents with | ow water solubility, however, these two

emul sion nethods have |imtations. In this context,

"l ow wat er sol ubility" nmagsv@Lmpactive agent that is
Iess hydrophobic than truly lipophilic drugs, such as

ess hydrophilic th ruly
kB peiqpt pallihGi by iSies 3R Soub Gy ottt Tl
types of intermnedi ate conpounds are too hydrophilic
[0150] hi Bartitleseténa grepamdd ssindh doubiet mmmsimgteémﬁcpleshh tvgj geps: in the first

ARSI PR i Shief i SR ZRIPS) %8 ot

ddap’esqqu;hpspnlgtr@tchbmee{DHPs:) ozatédbdomhe nﬁ»amte mais esnmdl at room

of I r h | ow water s bilit
FpeRré G e S e iy PRUSEns Bubishinidiisre deymary
emulsiijngz/asﬁddeﬂl'lsll(ﬁvlﬁﬁit@ﬁd nflseutistes Of £YDIRE Wilé BhélietBing the
%P Eﬁ?§ @6 ﬁﬁﬁ'bUt rovides structure stabilit
® BPgaLation ihe et gnYas TRy aperpish &
r@ﬂ&ﬂeﬂ)@lﬁ to 6@(@@313%/' ateh@il W dt&tdoBBIb kS Rdn] ThéBHCrald dBlE Blulsion
the bioactive agents into polyner solution and then

hadrsnsaendgd RRfYmAPaRCkes ik Si4sS wggias femdby Wity HOQK Hop, with most
aﬁé{ftfl%{ Mo 18 . Re@icthg sSMERCD as the amount of surfactant, the stir speed and
“ﬁhexadecanoyl)phosphatldyIchoI|ne (DHPC, a
Y piyaerglepdsiia fncieaseghe sizgefithe partislgspi d). In this
way, particles containing the active agents are forned
and suspended in water tagxxQupEe first emul sion. The
second enul sion is formed by putting the first

enuIS|on t ymer sol ution, and enul sjf t he
Preparation OQEE@ Ragt c@ggtegfapaplaggg i epiody “%S;?r?é’t‘%l?r%@“smn
miithéd cl es inside are fornmed within the pol ymer
sol ution. Water and surfactant or Iipid will separate
parti.cl es and di ssal ve th arti.c
Bty haPirSletomd btentind S e oBthF Shuh Bl Boretion g e
mutste'p,mwt lAe Bxg2oOmg) wastisbesd innit @l SYIdEVL, Nﬂdtthbrﬁﬂﬂtfl a€hq@Rbus

or .li sifying the m re to

splufign %%altlr% g%%g ?tr%raér anpjifody é FB%{%Q trrr@ ‘added. The
Sk UEOR M Rt at FdoHStbinpéietre b fdt_.’haga WZrer/oﬂlﬂnnﬁ@/anﬂaen O the
nore particles made. wth polyner plus bioactive a

nt
sgongl ﬁfépdbwr@rary suplsion e ad45>§1 Shmhém‘%al offt-3 a{(cléHPCgsolutlon while
hgﬁlagérﬁin%ﬁ rAfte?‘lQﬁ‘in%? ﬁé&ﬁ&%@ﬁ&@ﬁﬂn, € eluRicd wad E‘éjcat‘}ie\(f%d%ﬂed to

ure pol ynmer sh Surface stabilizer and

reaeerDGM) t opfeiaperiicles baviega Water/OREW plet (e Wo daebleemplsiom

C fo
g&)ss‘%} %’bﬁ% 7:5 o@fﬁl tif:elétfrﬁcidg% r?%?ce Qtﬁatlgcgg%tllsﬁ&% tﬁ?%ouble emulsion
t¢sihoigue.i ve agents by the triple enmul sion nmethod, active
agents with |ow water solubility can be coated with
surface stabilizer in the first enulsion, wthout
pol ymer coating and wi thout dissolving the bi oacti ve
agent in water. In this first emul sion, water, surface
stabilizer and active agent have S|ntlar volune or in
the volune ratio range of ( 1 to 3):(0.2 to about
2):1, respectively. In this case, water is used, not
for dissolving the active agent, but rather for
protecting the bioactive agent with help of surface
stabilizer. Then the double and triple enulsions are
prepared as descri bed above. This nethod can provide
up to 50% drug | oading. [0124] Alternatively or
additionally in the single, double or triple emulsion
nmet hods descri bed above, a bioactive agent can be
conjugated to the polyner nol ecul e as descri bed herein
prior to using the polynmers to nake the particles.
Alternatively still, a bioactive agent can be
conjugated to the polyner on t he exterlor of t he

o Y o, . o "



solvent that is not mscible in water. For exanple, in
the single enmul sion nethod, the enul sifying procedure
woanwimssa7 of di ssol ving polymer with the sol veRCT/US2006/003575
m xing Wi th bioactive agent &6l ecul e(s), putting into
water, and then stirring wwth a m xer and/or
ultra-sonicator. Particle size can be controlled by
controlling stir speed amEXAMPIE4 concentration of
pol ymer, bioactive agent(s) and surface stabilizer.

d adj usting the

ol bR GEEE Bl ATa€ SRMERh Feiity iHerih phepr Bore
pSimdrylpaetidesdrs |emfapsullated Itogﬂres withjn & pellyn@e civefing B form
Ssurface actlvgla ents, such as manni de nonool eat e,
HOREPYTIFBORSY ce%olyoxyethylene et hers, polyglyco
ethers, and the like, all readily commercially
[0473] | aBarticles bavings tgple efulyiva sChante have een prefired hythie $ollowing

=T face active agent will be present at a
b%%ﬁg%r UEon of about 0.3%to about 10% preferably
about O.SWbto about 8% and nore preferably about 1%
[0Xy3hboldultbpertiple F2e¢ipsHatian dh theeﬁrsiaelﬂe ,@intaiyepaaticléseeest prepared

T TN T
apatylnied Iemdssand dee QOOH:pdnﬂmt gamﬂs) dn&ﬂi@latti;tle@ ﬁzvtei‘@ré}ﬂ&tdl togfford a

RS B PG e A B B Rl i

addigbn, ngolukion okaRPA&c. Blsz@dtktshlﬁplé Ot N20% ewtRtaftwEight amount

SNBSS e BOLITEE FOBLLE, Sy tenceste G102,

nﬁlligkﬁﬁs SfRLGAEMWAR pEPaied NYali®ls %u&lc&%s%ver@b’xlﬁ&éﬂ r\@‘éﬁtthe most
when a bj oactive agent is |oaded into

SgcessiE Oping d D mthl)oyl ngﬁTeE‘e?’Wﬁ?ﬁPb%qhyhﬁlJ%(Wﬁb ge é%PCk sample

of PEAPR-¥MBhopafticld3Qvas geécv[éaqntotafgeluﬁ&mm REeBOPRSMBCH PUM. A
once the bioactive agent has become free of polyner

teer! reesnnde e follaws: starting fromthe outer surface of
the coating. Thereby, a bioactive agent at the center

of the particl § ABpRfidl Stodk SAidnCT ot pte. The
hi gher the biodctive agent |oading in the cpating, the

| ower the densiliyisdived PEACRHZ Ng T ayereangd | he hi gher

the elution ratle. The | oadi ng of biodgctive pagent in

t he coating can dmd,ower or higher thHanmihat in the
interior of thg particles beneath the exter|or -

coating. Rel eageSutfadtentdfmdanpact i ve agesings)|fromthe
particles can gl so be controlled by nixing particles

with different rel ease rates prepared as descri bed

above. [0128] A detailed description of methods of
Tgalﬁr%gadgﬁér? \év?.sr f:e e%rl?? I Ei ‘ep%a%%ulglgﬁg {ﬁ%ﬁg}q@ Wté)lg allowed to stir
b sihake platenfal 5 /20 maaes Wres sﬁfﬁmeﬂrlﬁhlogﬁﬁitjﬂ iwsi statived) the primary

No...6, 022, 562
R Biog A FLa AP P ahye | B OO Rt R g pier i
aquedusioudih €5-e0ril) STHRRe Satltanttre RYRRARAAY B exd@nbl Bleo® phase”.

UeEiRg tomeReuer oL om0l BB bk ainen i wasatowy

pibetCIRARGEE cxEéta aaa&h@,@r %i@'wh(l&'@ om%Fib@%pwane%gémﬁh&% After
containing vitamn E Contr Rel ease

3(5apimyies 352009 @Pheébmt@%saﬁlpmfem 1 gs Yhotreedanrsion”) was
c&ﬁc@ﬁt?a?mﬁrvgémpfo%&ﬁ&ge h@ECM W-?ﬂla Ehc%ﬂsﬁa%{nﬁ UPEA-Ac-H nanoparticles
evapor ation net hod based on O Wmultiple emulsions,
within a gpntippoas REALSGBE MBUE) 129 138 and F. Gabor, B.

Ertl, M Wrth, R Mllinger,
Ketoprofenpoly(d,l-Iactic-co-glycolic aci d)

m crospheres: influence of manufacturing paraneters

and type of polyner on the rel ease characteristics, J.

M croencapsul . 16 (1) (1999) 1- 12, each of which is
incorporated herein in its entirety. 10129] In yet
further enbodlnents for dellvery of aqueous- soluble

- . .




conposition containing the polyners described herein,

such as PEA and PEUR with the bioactive agents
woanjoigedsed thereto. Alternatively or in additPOnuSe006/003575

bi oacti ve agent sconj ugat ed t &6t he pol ymers, since the

mcelles are forned in water, water sol ubl e bioactive

agents can be |loaded into the mcelles at the sane

01T WiPrépomtiogof Srell Mojodiapadddrimto pacotdai b@ly;hw, colahifgs. In the

%Jbo%q ggl{écg ﬁ)@ ?iﬁé}ﬁlﬁ peagtl ?&a%lm%%g'lpi ! %%llfl%}h]g ?t}u‘r;‘;ﬁl eI pr}oc'zldure
deemibad)atiord faronakingatimie @allsid @rmésywaa rfoltbli)@ﬂ Hlor tu&?ﬁfsﬁs?c%) In the
consists o

ortion of the nic
e b BPBEE blog cprnitbE Bisoal® SRR aIon G the water i
dilgibysed was thee plepste@phobi ¢ secti on of the polynmer mainly
partitions to the interior of the mcelles and hol ds
t oget her 0131
[gl oélegr a aB?’{ém g’r 3’6%5’6’10 RbaE (P ar%f"‘“%‘ﬁé’“?ﬂ?ﬁ/?i‘é‘ite%sléahls case,

Jaconmiieated mb:lttllre of difig (BeAg) DdurfEtdat (ﬁEhJEs DHPE Wa@lgjetﬂAdi‘&f frst using
as. descri bed gerel For stronq:X ydr opho
PROEER VOIE© 95 etk r then disigpsrameted wixtyre a@s ajded intp a G, golution

EPEALAEHZ, hndhwik s@bﬁbt@@fbﬂjsfoﬁmgﬁﬁrbmhtf&l 5-96 m'iﬂugésd di\[:@ﬂ@ﬁélgnt
di-acid like a, wbjs (4- car box phenoxn&ﬁé al kane
wateIByhlle

hOEpEGIETtY Wab plopstreriibe snBicpis MprRAddP LR homogenizing.
AR kdn@svh) ofth@MVl?tv%Euu%Pé\}dP&erl&leQH qg‘en%flm?th@f i XH%"Z containing
conprlses repeati ng alternatlng unlts 0 polyet yl ene
agysped Hispgdey of drepwanetidgidycan or pol ysacchari de and at

| east one ionizable or polar am no acid, wherein the

[0EfBEat If\ghotet SfaRld, B Qtoél@éah@lerlﬁ\P@AsMbﬁtn@ﬁEﬁaﬁ{cie)é V\%ﬂlrﬁlﬂl@as
mol ecul ar MEI hts and wherein the nol ecular wei

Preparego P ehe HeSime) paddiug kyjeer vermdispavad in @ of HCAb engt mixed
WGB! of Rer' lﬁl@@ﬁ%&tﬂ)ﬂ & ﬁb%ﬁﬁt@g oAl LrdiBy hlaﬁegenelty was

substantially simlar nolecular weights Int range
obsesyAdathe gentgBomete gotapipneratrd Bempye BRY. ehbpitehexample of
mer is over
i il R T
i oni zabl e or polar _amino acid selected from serine,
glutamic acid, |dgeferc acid, |ysine @¥dn@rginine. In
one enbodi nent,l-the units of ionizablle am np acids
conprise at |ed<iH&ke bl ock of ioniza@m® po|y(an no
acids), such af—glutamate or aspartatie can! be
included in the X8 yner. The inventidm ® ce|l ar
conposition my\Ffuther conprise a pharmaceutically
accept abl e aquaoWeiMAPRGPE a pH valW®@8at [ whi ch at
| east a portion—ef—the ionizable amng acids in the
wat er sol ubl e sections of the polyner are ionized.
[0132] The higher the nol ecul ar wei ght of the water
The bbdyve @r@&ﬁtlbmﬂhe@fzvaﬁ fudjeprll Yo Wienidhh 8vapbRaben & T¥lon disk to further

rosit he .m celle and the her the | oadi ng
%%f%&’{f gt %CLYIP@& VO apPraymats ezg | QREIeTEr RJER¢roating, Le.
28Rg/PEA . AEBY & U 0 3Gk of HCMSHHs SomBHENWRE tHepRihRNSmuldibn and the
one enbgglnent therefore, the nol ecul ar wei ght of the

EFRPTCPRTRERII0R g2y Bt dhy seTRTingG T PavEosdhamminute. Fipally, the
sédoRddrPBEElsion Q/Xs 8RR rrea kBt éﬁu@&l@ H{edllaq% 5 LR RkaintAE®1% surface

formed, the mcelles can ' yophilized for storage
sighidizasniqmeapizeshat 6P QURSAG fqrtS uniagtes, and ¢naceritiated 2gain Y Yapeaito
r
B e AP LR el it bR ER 0 obfision stuctre
agflapitated isiih6as certain proteins, that woul d be
denatured by the |yophilization process. [0134]
Charged noieties within the mcelles partially
separate fromeach other in water, and create space
for absorption of water soluble-agents, such as the
bi oactive agent(s). lonized chains with the sane type
of charge will repel each other and create nore space.
The ionized polymer also attracts the bioactive agent,
prOV|d|ng stablllty to t he natrlx In addltlon t he

. o . o a1 e T




Particle size range of the mcelles is about 20 run to
about 200nm w th about 20 ran to about 100 ran being

wonefomssad for circulation in the bl ood.
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Particle size can be deterni¥ed by, e.g., |aser l'i ght

scattering,

usi ng for exanpl e,

i ncorporating a heliumneon |aser.
size is deternined at roBKAMVEHgEPat ure and invol ves
mul tipl e anal yses of the sanple in question (e.g.,
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such as

?y t he bioactive agents
Lsm%ﬁés%ﬂfjﬁlgfﬁﬂﬂﬁé 4enfRy be

ting natural wound heallng

endothelial cells. Alternative

Pg?éreggéf guafkfn ﬁ)ib%kQ%&iﬁEE

y ac

rocesses b endothellal cells. These bloaeéé ents .
(@481 beFissiyA-Bgb iypetnblockrapalymer mplegesass form ‘é%g a chain

| | ey abiSsoRibleHotyriet chai
b1 B A% A BB RB YRRl i

oxi de, or serves as a substrate for nitric oxide
synthase or that inhibits proliferation of snooth
nmuscl e cells. Such agents include, for exanple,

am noxyl s, furoxans, nitrosothiols, nitrates and

ant hocyani ns; nucl eosi des such as adenosi ne and

nucl eoti des such as adenosi ne di phosphate (ADP) and
adenosi ne tri phosphate (ATP);

neurotransm tter/neuronodul ators such as acetyl choline
and 5- hydroxytryptan1ne (serotonln/5 FW) histanine
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for bioactive agents can be attached, for exanple

covalently, to the surface of the polyner particles.
weiomossese agents, such as targeting anti bodi eBCT/US2006/003575

pol ypepti des (e.g., antigens)8and drugs, and the like,

can be covalently conjugated to the surface of the

polymer particles. In addition, coating nolecul es,

conieininesalisoiatieg unjts ABEG layd ot lea(sREﬁ)lomZiibE alrmga;nﬂﬂ fmh as lysine or

R P ok B ERoRE R BRI Oci ng

attachnent sites on the surface of the particles to
[BF e nilhemaioplgstaracmads using mesnblokk opotymen det teibigelt copolymer and
I n the atlen
agfeg%t%géé Bi?hctg;g e‘f‘l'tI s&c% a%g%e gﬂ ?ecglsegfug, f %1} pg&t} e, ania 1Y1d a sugar,
YA ePNG OMAJ arqadlsetoda{ed an:a:;mamsmnhhéns pré"d:tﬁ:lhy fta dalifie ﬁlueous

8Ld i al nd t. uncti onal
Sgg‘ﬂ?}bgﬁ‘ P Bt el b T hRen st 5 T A portion of
thamnizhiﬂe ahyxoaplﬂmmehe winkd oluble dheing GUh @iy fdrGo bfoduce a
ﬁgﬁgm»rot naceous notjfs can_be attached to
5188|°§ B i 3Aveepssplatian; - Fusfeee #gbikiace spel apwarfactant
olbapildl Bladded tSHR hhsiﬁ@{si%ﬁ W Rparlelahd R6Bilizd PFHENIOBE BrméP The mixed
ands to at ach antibodjes for use as targeting

’1 %*hﬁéhf’erstlffs Wiy feghagice] o drfisBicsHIRG Prsopicatet; rMmelles will be
feeleldsn s waPhikhews @l Fig. AUt fvatdiQoRBiL 's&%nssmglh@%ﬂ the shell, and
%reanl Therefore, the antlbody types that can
BRbEserErns &t ?%?recle%wﬁawgg thesintegrity qﬁmmeélmaﬁmqrs The micelles
hEVeohigh ﬁorgilfy%ﬂbédai%?&f th&EHHQ8 ag'?:'ht% 'PtH%éi{% IaﬁMBer%@dT&%}sn 3@ He

Fc reg} ure antibodi es w turn
aifraqter & e phasgadrazesp incthe Wgter-qu@ie sestipnso déipdllapparticed ﬁgnned are in
R AR RO MRRE 2GR 366,40 b, Lhe precur sor cel l's,

whi ch are preferably bat ed | na growh nmedi um W|th| n
the polyner, secrete various factors and interact with
other cells of the subj edXAMRLEJHi tion, one or nore
bi oactive agents dispersed in the polynmer particles,
PoliGiker a8atikteordpAaiks Mads of diB¥reAEHIIYALLmIRE Vﬁflﬁﬁlﬁ"S or
cell's. [0140] In addition, bioactive agents for

re urs . cells or for capturi n pr.ogeni t or

[@ﬁ‘hﬁ L?Fﬁg off %ée%‘jes fredm %thgﬁs thopel pArEip B g e anade
vemRael ¢heh 265’1&1! tb Q00 £%), dhd BG4 ﬁ%a@tﬁl@ﬂnﬁfhe PakiBRWihd may elute too
precursor cel surface marker. For exanpl e

l e
apigkly) & ﬁ’éﬁlﬂuéwn@ Erilsy il o Bartietess fherpreiiclen Axpdarberdhan is prepared by
tHeRHMd @Bu1biOn @@%@tdﬁe {dRe §(}ffe&ﬁ%@lu9f)n ﬁl@ﬁ@ t ﬁ%é@éh ik Sfne
i nclude CD31
PeIRERS us@fqu_oatl@jj;q Qart@gg_a}sgs uz@,@lmmatr@m drgg tl@[}:ph@nt used in
1&%@ fhe @R e %1@9 (thér Bﬁzxgel‘:(ﬁ)laéngz %ﬁ 8% %ﬁﬁé‘ﬁﬁ@x&@@r@ﬁ ]:md the

vary |n? specificit ree o spec

ceating mill bedome pew of Vhd w@ixo(mn@rdmms i ip)p elostobyg ¢his probhmr;ra d}fferent
ahag d ese

pW€tP% n% ufgééduqo Bénsa 5 a?g{c’ug 1%/\%5@9%) Aﬂlieﬂ@ %)tajcn? fttﬂ epabrncﬁes and the

solegng esbdvin Inakioy delpalyn(er roatieg issclottedtuticme yn thbgﬂlnta'mn})olymer

w%fﬂﬁ%%?].g wth CDs on cells of the sane |ineage:

es in the case of endothelial cells.
c rculatlng endot helial progenitor cells are sonme way
[HBbIhg Edr@xzmplalP@mn@nﬂaa dispelvduvia pthhnad i Fioneanmair (Thedefore, PEA

t.o t.ure t he ls. CDs 106, 142

oS il BB ool B R bl Beg BF e ouiE o @S B g pors. o
anoelhelr sxanhpild) eghana cspéiciotviediBAbut GRIRPEUR apl estond tan diszohm PEUR
to be specific for progenitor endothelial cells and
therefore is currently preferred for capturing

progeni tor endothelial cells out of blood in the site
into which the polymer particles are inplanted for

| ocal delivery of the active agents. Exanples of such
anti bodi es include single-chain antibodies, chineric

anti bodi es, nonocl onal anti bodi es, polycl onal

anti bodi es, anti body fragnents, Fab fragments, |gA,

lgG |gM IgD IgE and hunanlzed antlbodles [0141]
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pal liative effect in treatnment of a di sease of

interest, or synptons thereof. [0142] In one
wentmdss@ant , the suitabl e bioactive agents ar ePaoiUS2006/003575

l[imted to, but include, variS8us cl asses of conpounds

that facilitate or contribute to wound heal i ng when

presented in a tinme-rel ease fashion. Such bioactive
bayemnnet disselve BEAWTherdfole REURGat bé Lised to matrindhdGue &dBE Acan be
%%éas I sor cell.s, which can be protected and delivered

The" B g@%@?%ﬁ%b@“mﬁamVﬁer particles in the
i nvention conpositions. Such wound healing cells
[9%82] ud Eherébre Eheaamdral prqvessite ¢ eed &nd felfshat NBingablyark béﬁrepare

RIS i A BT SR KBS b e Sl

ppekyureto Iparlk Idﬁigeﬁ otheeblodckivé fent in\i& Bolydher GetticEr Bry out the
t hods of .treatnent. can incl ude

<P B Eariio BBRRA miiatesn S s aeriris ive sobstion of
poBheeBligakblgandat ddcbabt BREE fHe GBlyé: A pﬁﬁwﬁe@ Eﬁﬁisif_'y‘ kR mixture

adhesi on_nol ecul es" (CAMs). Exenplary |igands
RN eu TRl R g T Resesudting nartistes vilh b ranoprticlepwish 4 cc@ang gf polymer B
oRipRicled of plAR&E, |Mlc%rcoﬁgﬁ‘%§dtﬁibd@ﬁ%[>u' es (1 CAMs), such

as | CAM | (CD54 antigen); |ICAM2 (CD102 antigen);

| CAM 3 (CD50 antigen); ICANL4 &%5?42 antigen); and

| CAM5; Vascul ar cel | adfest ecul es (VCAMs), such

as VCAM | (CD106 antigen)]; Neural cell adhesion

[018BE c ulnethis ERNGANE ) PES ypolynas cd\m{hé a (51806 o ABURKIGRIL] in ME main

gg@%bgn 5(@%elet endot hel i al cell adhesi on nol ecul es
TRCHONSVPRERNA (CD31 anti gen);

Leukocyt e- endot helial cell adhesi on nol ecul es ( ELAMs),
[618d1 aNIakdrOMVE T-B- asfraduE@%th 3 5CDH2HemAs, maecni)ﬂ,) IaRgdink,Rnzyl

5%@1 S§{’?%g?§l|3‘%%13§1%83t$ }ilh $lafg(ﬁ:ﬁtf?£i1$1}%ksugl b| e bl oac_ tive

(dimethghmtig)pyrRitnel(DMABAN, mlos}uw@@&aﬂ)omhﬂe tﬂ)@cp Q4IRS us N,N-
artH | es @-ZSNEFFHQ@-Inven on dellvehﬁ nposi ti ons,
eéhy oFpegidA rQus digplommshage (R c‘B@&?f@?ﬂeF‘}/amd (TFA),

pEXasikefonf acitﬁﬁﬁﬁﬂhr&éﬁ% [(Atdeih bﬁérﬁ%al"@)t NritwRIKed ‘Wﬂsanhydrous

|nclude for, exa cosan1nog gcans usual I'y

tqlyeRg Bpcrlerloeine &Oﬁghyé&t% BepcpernrNovabiaghgms Sy Biggo, CA) were used

with&hSiiter bEriffbatio AMAIEVentS| ARE hlﬂi e fx}il Rene ?iig;h&sc}’?éﬁgcal,

l'am ni n Bi o-m nics of extra-cel ar protelns can

PhisbegbdAlsed. These are usual |y non human, but

bi oconpati bl e, glycoproteins, such as alglnates and

[(a85} | NSHRhdsKAIr 'Mﬁﬁ)meypm&%h‘sngyrﬂ%@fs 'ogﬁi%aétf\}é‘i’Eﬁﬁ fhvolved

specific fragments of such extra-cellular matrix
thspedhasic e pen b yrthesieofbistlertieplmless dléranltraplmyb esters efidigarboxylic

a&a Enepd &%@Bde%%cﬁﬂ@(g’ﬁgou{l@ %ffdg l{?ﬂtﬂés%' a&{@%ﬁ

factors are an i ond egory o Ive ggents
todugnesublogic fagid SdiSs(pwéﬁFdnsalthOﬁmﬁLﬂ@icmbdmbénestens @sposmis 3 and
Thdt
S| b TP B s Bl SR TRA D s ol BRI oP e
n@h@e@spbbummnpﬁﬂﬂﬁbanCMound heal i ng and other di sease
states as is known in the art. For exanple, Platelet

B SN BT LR RAT o

niepheanyhestey vBseBrawnedid Facreparddd@Rpacting yfmbamyBMordn sith p-

c

o Rph R RS Foh B b Bt B S, YRR Bt R e
(Ipag) 37 39 -FE ¢cheniei)r Necrosi s Factor-beta (TNF

-beta), and Insulin-like Gowh Factor-1 (1G-1). Mny
of these proteinaceous growmh factars are avail abl e
commercially or can be produced reconbi nantly using
techni ques well known in the art. [0145]

Alternatively, expression systens conprising vectors,
particul arly adenovirus vectors, incorporating genes
encodi ng a variety of bionolecules can be dispersed in
the polyner partlcles for tlned release dellvery

o o s . o

oy



grom h factors such as VEGFs, PDGFs, FGF, NGF, and

evol utionary and functionally rel ated bi ol ogi es, and
wangemgsdr c enzynes, such as thronbin, may al secbasp®edo3s7s

as bioactive agents in the i@0ention. [0146] Snal

nol ecul e drugs.are an additional category of bioactive

agents suitable for dispersion in the polyner

paPticleused in i nvention delivegry cogpositions
G~ (FE IS dfot'\k‘@eﬁﬂ qegqan;beez —ggtﬂﬂz)df(pgx—@—NOz
i nclude, for exanple, antimcrobi als and
antiinflamatory agents as well as certain heéFDng
pronoters, such as, for exanple, vitamn A and
synthetic i nhi bitors of | Eeghelp@nNOXi dation. [0147] A
variety of antibiotics can be 'spersed in the pol ymer
nven conp03|t|ons

[{))%{7’ h B “glgeﬁi‘ ; {:]gc‘ﬂ ﬁTlfJ?é‘i‘ leh%/ﬁrﬁ HoudguepaRgl as described

cpiliey @Iy 6,568,338) BRRFInQink bﬂ&nkﬁfa%ﬁél Otﬁluel%éhltf@}ﬁé &1id monohydrate and
Igﬂ%lblotlcs |Eclude many cl asses, such as

B GreyEeragalords ingplgetes whily anglyingizenteopicgemoval of generated
vadrdschasé s, such as cefal osporins, e.g.,
ci profloxacin, gentanycin, tobranycin, erythronycin,
vanconycin, oxacillin, cloxacillin, methicilljn,

i nconyci n, anp|C|Iuhpggand collshpr%§ﬂbpgbl ng

anti bi oti cs have be scribed in th

HA MMl L bl anti ' cr o8 i ncl ude, for ~eXanpl e,
Adrlanggﬁk %5éﬁhDF ( Phagymci a and Uijhn)q§H (2)

Bl enoxane(r) (Bristol-MenrguSqui bb j
xil(r)

Oncol ogy/ I mmrunol ogy), Cerubi dine(r) (Bedfor

Cosnegen(r) (Merck), DaunoXome(r) (NeXstar),

(Sequus), Doxorubici nHydrochl oride(r) (Astra),

| danyci n(r) PFS (Pharmaci @zl ﬂ% john), Mthracin(r)

(Bayer), Mtamycin(r) (Brlsto ers Squi bb

Oncol ogy/ I mmunol ogy), N pen(r) (SuperCen),

[0SShnt Pyrthesis) Of(alcwlmaltéﬂl) bis(pichning es«(l} ()leé(th(%)t &) Difpetolmenesulfonic
nhodi ne th

aé‘&% lp gf %ggﬁé%%ghé%%o gdge%ége %coﬂx.p%l ggﬁ) {)wuare& by e?igled

ptcm‘echirc gUihe ptevidesly pulglshdfdapdzthcpieqstshcdm) 1nanhe|ntu btics,

characterized by a multi-ring peptide core optionally

t
IGHIP o defltndld ot BAO AR ARSI RHEHY e 0 3 mefaap
ln,daheocnmeshod £.egooh 1r0250anL pfiiobrendwerk placed/inbelafloequibpied with 2 Dean-

'f' ti Qc d
s ORF o B iing OB lboameS ot aET Wt amadred o
r‘éﬂlﬂl forabbivie }ngﬁ‘ﬂ] tl§ naln@. ZMIP&HWWUIVB& dlheSeicEbg fdkture was

t%/e?pl cu nl?c& %Bfo%gmeratv%tﬁ%re A&'&%ﬁ? gﬁh Iac ar ﬁ%] ggc sfteﬁ 1ze§i twwe from

n@itl}éﬁ@]ﬂ@}ilblhdﬁiﬁ nikt@redYSEd0ma M Werbidenti&d tpiblidiRd data (Katsarava et
639,433, 4, 6%% 987; 4,497,802; 4,698,327, 5,591, 714;

ab WRE) 685 5chehe VD 843, 889; in EP 0 802 199; EP 0 801

075; EP 0 667 353; WD 97/28812; WD 97/38702; WO

98/ 520689; WD 98/52592; rapd in J. Anmer.yGrem Soc, 0 y

l'!lzlgl-;l-}-CInB+ HG&&%)lMH—»AnROTosQDEm: (S@:(CHJEQQG 7C— C-NH,.TosOH

119CH12041-12047; and J%ver. Chem St 1994, 116,GH,

457 GHIBRR. Representative gl ycopepti deSH(CHg4 ude t hOSEH(CH),

identified as A477, A35512, A40926, A41030, A428Hy/,

AATI34, AB0407, A82846, AB38Qfem 75, AB-65,

Act apl ani n, Actinoidin, Ardacin, AvoOparcin,

Azur eonyci n, Balhlnyeln Chloroorientiein,

Chl or opol ysporin, Decapl anin, -denethylvanconycin,

Eremonyci n, Gl acardi n, Hel vecardin, |zupeptin,

Ki bdelin, LL-AM374, Mannopeptin, Mw5289, MW7756,

MMA7761, MWM9721, MWM7766, MWb5260, MWb5266, MVB5270,

MWB6597, MVb6598, QA- 7653, Orenticin, Parvodicin,

Ri stocetin, Ri stonycin, Synnonicin, Teicoplanin,

UK- 68597, UD- 69542, UK-72051, Vanconycin and the

i ke. The tern1"g|ycopeptide" or glycopeptlde




appended to the phenol on vancomycin by mld

hydr ol ysi s gi ves vanconycin agl ycone. Al so included
wonodsiossdshe scope of the term "gl ycopeptide PCT/US2006/003575

antibiotics" are synthetic détivatives of the genera

cl ass of gl ycopeptides disclosed above, included

al kyl ated and acyl ated derivatives. Additionally,

Anilt-"Hif A salted b@ebmcmé Ptdsiradidlaticsted (@n@bty‘rﬁtﬂ)@@k ipEpsred BRk two step

b dd h d
S5 OB PR MADROELL PPl

caiboiltiraide hmdm&deasﬁtﬁinaﬁen t® 5@ |corh F&mﬁﬁr T a bdcBhdI@bi Boc groups
ecifjcal to those

lyco i de’ ers s

B SSERR s Bing 1A PO PREEaH it S e SyFidealict di-imino
nﬁﬁﬂhﬁt@dmb@mﬁ@@ﬁﬁb&m&nbwmbd substituent. As used
herein, the term"lipid substituent” refers to any
substituent contains 5 or nore carbon at ons,
preferably, 10 to 40 carbon atons. The Iipid
substi tuent may opthnally contain from1l to 6
het er ons s hal.o. —+—
25Bdcf J Qsp s %FRTd a
ant i io?lcs
exanpl e, i BOUS “Patent Nos. 5 B: :
5,916, 873, 5,919, 756, 5,952, 310,! 5, 9770062 5, 977 063,
EP 667, 353, WO 98/52589, WD 99/56760, WO 00/ 04044, WO
00/ 39156, the disclosures of which are incorporated
herein by reference in their éntirety. [0151]
Anti - igf | amihtidy Ob|oact|ve ageNts are al so useful for
695p€§§rﬁn in pdl yorr ps tedFA n i nventi on
conmpositions an ' f!? 4Hoem:llng on e body site
and di sease to be treateq;héﬂ hfﬁntl-lnflannatory‘
bi oactive agents i ncl ude, al gesics (e.qg.,

@Eft DS _and sallc%clates) ster0|ds antirheumatic

[ t sPregaeatiogjof é‘é??cnlaﬂe%g’é?ﬂsﬂfad'gbémﬁxﬂ@ﬁar &0 i lohg (5-51 mmol)
oho7pTRARGIf, 314360891 kiniISdc-1 NASRE nRhERALA ér%Q)SOSS g (0.28 mmol)
opht hal nmi ¢ preparations, otic ar at’i ons

Oéwamrﬁwl%ma geid saamplydiate watsi dﬁﬁé@hvﬁfﬁ@)o 20rmek pf dm™HNy

Phy 35| 1%’,“3%}{?@6 %ﬂggﬁ'm‘é%r{ﬂyé‘rf%%{% e%gﬁg@%ﬁ%ﬁﬁowﬁgg To this solution
1epelmeleaddrisipyest wiae adeil anmﬁimmmun@dafwth CBhen, 0007 eckef DMAP

a9£3< %ﬁ BRI 9o jﬁg@%ﬁﬁ@@@ ﬁm hd Yo Qe%a& 3189 8% dinle was

cqrﬁmnsi hylitq lﬁélg{nadﬂsg:aleldtl@‘nﬁ e neé.’cﬂi}od wan ebseﬁdeﬂ)eﬂ ot d)f\aeéty: acid was

aa(ﬂe% tg ts'tro | hfe Ie?%gs? ct> ( r%% %&%gi%)%tgf %g%rﬁtsaegzéa%th.?l} ngrﬁ éiltered off and
ﬁimm pﬁulreﬂlen aol mlofotater. Pedhatwed eftraated ﬁré@@hwﬂeso mL of

sco 152]..The on e actlve agent s
%@F% OYﬁ’GéCP %t%ﬁo fa]t% and pepTagich BASsigdted to
cﬁ’oﬁrﬁtokgfaph}uﬁﬁa cqepi (ﬁBhd’iﬂafﬁt d:tﬁﬁaceta@) Ch d@ﬁJ@l@éﬁg@as@}nﬁﬂﬁ% pure
referﬁgd to herein_as

corﬁg%lp 8}:&3}19@@ |11b%2 85 g,ﬂél P éfhaﬁ&;cmdyl Og‘g)é)&nryr(TLﬁé and was further

chiRfste b h&ﬁhslndustry W th properties anal ogous to
t hose of the tenpl ate peptide (Fauchere, J . (1986)

(b4 DRERS RS0 il o g
D@ﬁ@){eﬁ:ﬁon FBob PR ctadonr (orpblnd 4a¥e aned 01Y’£’| sﬁmtetnhﬁly

comput eri zed, nol ecul ar nodel i ng. Gen

q}b@él&fa.ﬁa@m nleef diy dichlopamathpng bypdding m&r oftcb'y EFﬁa M@r ot
stiRfihy REBbh 48ndetatfe, 2 BnRREIRE BIER WALAS 18 300 mL of anhydrous
bi ochem cal property or pharmacol ogi cal activity), but

have one or nore peptide |inkages optionally replaced

by a |linkage selected fromthe group consisting of: -
-CH2NH-, -CH 2S-, CH2-CH 2- , -CH=CH (cis and trans),

~ COCH2- , -CHOH)CH 2--, and -CH 2SO, by nethods

known in the art and further described |n t he

follow ng references: Spatola, A F. in "Chenmi stry and
Blochen1stry ofAn1no ACIdS Peptides and Protelns

P —

@

. A A



al., J . Med. Chem, (1980) 23_:2533 (-COCH 2-);
Jenni ngs-Whie, C et al., Tetrahedron Lett, (1982)
Wa20@H3KH4(- - COCH 2-); Szel ke, M et al., EuropeanuAppbno3s7s
, EP 45665 (1982) CA: 97:3946% (1982) (-CH(OH)CH 2-);
Hol | aday, MW ‘et al., Tetrahedron Lett., (1983)
24:4401- 4404 (-C(OH) CH 2-); and Hruby, VJ., Life Sci.
e(hfb98r§l) le 1 488d ?0991 dver ﬁgﬂ: Brecipitidd vhfre &*y‘stﬁilﬁ Wﬁd’ﬁbﬂbcﬁ@d washed
nmay i.ficant advanta gver natur
R SRR STIB TR AT AR THsE ALfEh i L1904 6L L3Pl Ma . 5°C.
econom cal production, greater chemcal stability,
[elm;an c Polypiea Symthedio gmhésmmf@limﬁeutﬁiSPEAl 8k carfiddeout in DMF in mild

Cglb fgtdé‘?o"??r ‘f ) %%%Xtad gf 5 %’éﬁ?k‘%’ﬁgpaf“?dlot)g{aé giactgf with

cBfbindtidrs®% he di &ﬂﬁﬁ@l%n@ﬁltetsgeﬂqéq: {dodpodiiich) Of H1&d. %eorr[ﬂ%&ﬁ’(ﬂ) and 1
Addltlonallgx substituti on of one or nbre am no acid

o UUFIREUBE B i de (e.g., with a D-Lysine in place of
L-Lysine) may be used to generate nore stable peptides

[6u3ad] peptibtEamirRIi45tian {10147 eR6Ip gasdsd PRk aheixture of
Al tern tlvely e synthetic p

TR PR LSS HERRL) BB (L eihmae D epppound’) (1869

nRhéEP Qécﬁﬁbcﬁﬁ@ 8) @-880mIRRI3dSE of & BN thd Be StutidAURLsHBated to
6Be(ftldes When a peptide is assenbled in the opposite

while gripg. Theaeaetion vial wesderos thesgme framperaure fog 16h. A yellow

st%&?srsﬁﬁlﬁoﬁ QaforBed ®bd Qaso(%’ate'd qgwn k18BN hRrature, diluted with 9 mL
po des prepared from D-am no acids are very
B St P e e oty rnininy Lasop s bicrsnes i
i GRRE tRA fRfn &[1%%0\{&%11 t9 h&% 2 15%‘:16} fr&ﬁ CBB¥050m in gy
retro-inverso or ﬁar I a ro I nversopol ypept i P@
apefetend, coprieghydeghgiic mimnmevra@ icash s tonglefils fiom cBloroform : ethanol

(ORI b e R R P TR e e ot

i nvention can be used to prevent or treat a w de
[0 et Yaserials Charaeterigationy Fpe chemicahsirusbifre of raar®Biers and polymer
I t
V}:e% ﬁﬁgcgzggﬁ %ﬂéﬂ%@ﬂel}?&aéltngeghﬁg Sii(l ﬁB@tEa \!v%la ?e%oidgélﬁeg Bruker
AMXpﬂﬁ)Olspmdmamd(Ndmeag@I Ri b@bsdmrﬁ@lsDtago,rCfS),@pmndgat 500 Mz for 'H
n
RS 8‘8‘1“0&0 %IHB?‘F%& .5\5/03%5%50 Belm"% bmda‘éﬁ a@%éggegﬁgempe
Labérhoeieq GrentAmdarer MdA) ekraseativith telratheth@silane (TR Eas internal
gpl%ger particles (including those in a polynmer depot
$ d in vivo) andwill typically depend, e.g., on the
specific polynmer, type of particle or
[QIsI5Y e Meltinggointswe spghesized mmhagas wiefe deteenimnd on an automatic

Mo SR s MR BB CB DT RER ity s

spithésizell @fnsme dnd golpuers e charatbtatized dn Myt ToledaDSC 822p

tQ about 9Q% to 79% u to 50%. or up to 259

St camini e Pttt SHP P RECHUP g Ry Bits: Measurements
WeRE & dubala dodmiipakie)of aOQfC&ﬁIn dnder divdRasiewr ate from

the polyner are the nature and anount of the

b th
o] e oG PYEv AR e R Sy R apd M) apdoleculs
vadighy Bistridhitigsh syhibesaded polytileansedetdpineE by Modelt 316 gel permeation

ornmul ation. [0157] .On tio | ymer. ..
[a%?mtqslra@ HéWP{?ésr@SSlt‘éﬁEfg@ D?@ﬁ? A BQJP%@W%}%{}@ pressure liquid
RS APhRPn! £Walkd2H12kefhciody inQsO&RREUR.1% of LiCl solution in
i ntrapul nonary, gastroenteral, subcutaneous,

i ntramuscul ar, into the central nervous system
intraperitoneun1or i ntraorgan delivery. The

conpositions will generally include one or nore
"pharmaceutical |y acceptabl e exci pients or vehicles”
appropriate for oral, nucosal or subcutaneous

delivery, such as water, saline, glycerol,

pol yet hyl ene gl ycol, hyaluronic acid, ethanol, etc.
Addltlonally, aUX|I|ary substances such as mettlng or

e T  rr " o, o



subj ect invention. The intrapul nonary fornul ati ons may
al so contain preservatives such as, but not limted
woOaooepisga@r obut anol and benzal koni um chl ori de. ACT/US2006/003575
surfactant may be present toé6&nhance absorption by the
nasal mucosa. [0159] For rectal and urethra
suppositories, the vehicle conposition will include
N Naﬂmeﬂlplaadtamm deMsAc)imls wsad §9 dhuent (10ual/nds). TRESHragel® HR SE

% &){pg o] ]félh 7 o aiﬁ{:fa gv:ellfeé:al?%gt%é g]e(;e%'im{agelg%/ Cig{éo?yes?y’rene standards.

hydr ogenati on and/or fractionation, glycerinated
[OEX7ht i ﬂl‘ensﬂe Pyopbkias: itmﬂegdtr;eﬁgth,salonghm beak':) fnd Young’s Modulus were

ParH il clerop it e G g o reef b £BF
(Ma:gylgﬁﬂlM i " |sbf#\ﬁdiry).(Clﬁdﬁ1ﬂoﬁ Qlatpdl EIL)I 2 8Sroddheid et &S00 tmm/mln The
vent i .on C ora baseS

n n ssar ch
1 APATEY Waﬁ B)a] H"b ﬁ‘n}( AR ]eé } i] ptg ghage and thlckness of about.
otmsahceri des, or suspended in oils such as corn oi
or sesane oil, optionally containing colloidal silica.

1981 o™t b o2t i ieiigusl By ol ondensation of
a@iﬁ’@td@lﬂﬁd)@h@rsy @ﬂf(br&ing Sopody BE@ cérﬁ&mﬁ ny F’/&Wv%terﬂ'ﬁﬂ@&l & a total
delivery, see, Rem ngt gon: e Sci ence and

PRl Felghiassy, QP%W strygfpte Oﬁ%wsdﬁptﬁberwﬁ%m}mm@mﬁsmon
ceﬂamlnkgﬁgnﬁﬁiﬂs bf Pﬂ&-es@r@cﬂ@l LREciRd, LSIB}}siﬂe(OEh)t he- h@)[ahe(ﬁ@lrhnd

readi |y determne the proper vehicle to use for

sphaetciacidi infepitwhis foyanla gGER) pol ymer particle

conbi nation, size of particle and node of

adninistration. 0162] In addition to treatnent of

humans, the inve |on<$olyner partlcle delivery

conpositions ar nt ended for in veter|@ ry
INSTE-$CH HUEH—aS

treatment of a v
pets (for exanpl i t)s, Hamd ferre s)|,
farmanimals (fo anple ne horses nmul es, daijry

and neat cattlehland race horses. [0163] The 15
nposi tions used in the ipvention methods optionallly
gprlse a "effective |anmount” of the active
) of esp or of |a therapeun'c diggacid or
Jccrﬂmpa N- &Lmﬁzia&s kbeng,-ofc NHe-tRidk,)
pol ymer . I's mount aican active aglent
herapeutlc 8I-aCId or dj. may beo ncl uded i n Juhe
conmpositions that will cause the subj @bCdHg produce a
sufficient therapeutic or palllatlve response in order
to prevent, reduce or elj %' énptons.sThe exact
anount necessary wll va y, éﬁ“ﬁ i ng on the subject
being treated; the age and general condition of the
’Ehtetaj neqontess: big-pttomatwulfonidvwsicapaci -lysoe-beimy] sudsj(@eposnd 2),
bés ) e*n%}’?% & ag% (Iéilgers]tal? @, ﬁou%ﬁ 32 @ Eg@—m%op%?%llf &gaca eh(gompound
1P Mafel preﬁa&rd aacdriivg tetfe titerathet ent @ﬂraatedzeﬂdﬂrenemﬁng point and proton

tratio t he .conposi anon
NG ieBoscRi o R PR L ARt VIR R At dam ppture
readily determ ned by one of skill in the art. Thus,
[6X99] ef frethisiexemploe (ARA polyinkdr corabihing 1a residue IoﬁmExsei@iolbn thadnain

range, t { can m outd ne .t.rial
B ik We@feps{f?p%@%%@%? AR AR ef eogpores
b hembineevia Hﬂ&tlﬁ)n&u dsingtay:ptbo&hlhlyde teﬂ]‘mgqauef withrabioits showmyin Table

P, "t RECOTom " SoEs St e SO BT A on P e Yoo A salt.

agent dellvered per dose [0164] Once formul ated, the
i nvention polyner particle delivery conpositions are
adm ni stered orally, nucosally, or by subcutaneously
or intranuscular injection, and the like, using
standard techni ques. See, e.g., Rem ngton: The Science
and Practice of Pharmacy, Mack Publi shing Conpany,
Easton Pa., 19t h edition 1995 for nmucosal delivery

M T s - I L e o




conposition, or a nultiple dose schedule as is known
in the art. The dosage reginen, at least in part, wl]l
wahew/sgs4det er mi ned by the need of the subject panasbh®e/003575
dependent on the judgnent of64t he practitioner.
Furthernore, if prevention of disease is desired, the
pol ynmer particle delivery conposition is generally
ﬂ&l’ﬁoryc&d%h@dom faibth thele@ildr Reeight ebpeb'm wenohtfiest dbdl permeation
TG SehET Sged B b e AR -
1.58 CHlef rﬁ&ﬁl%ﬁ@opb%e@%hé’ﬁﬁ?ﬁal]@%bhbl@ |11€etﬁﬁiol @bﬂfey dry), well soluble in
ositions are generally nlnlst re ubs en%
c@@fg%amw@rg@aeéth%ﬁ%lfle@t’%? FESng ™ BoIm AL Shnic
tsPBMEEPVESh, iTiM¥LVO in a nunber of anirmal nodel s
eve[oped for the study of oral subcutaneous or

nmucosal_ delivery. For exanp con Q
(BbleT Glassgimaiies FEeOgTS oif oHer o b F DAP TGS rom the
Séé&lld We%ﬁf{g Qfrvey HRSA A gﬁ%elﬁﬁ €endothgrm waohgenaek 220 Wl byDifferential
. Pharm Sci . 76:351- 355

sc@g:mlg ga,lq)r@getge(ps gg@yp}s é@;slrg%l lt{opqls faoTtﬂeel ! ﬁlﬁlﬁg:ﬂ’la? he poI%lmer has

r bl brleMfky conposition, generally in powdered,
ﬁeégﬁi]?wgﬁ forn1 IS blown into the nasal cavity

Bl ood sanpl es can be assayed f actjve
(0208 daFs hea BRI S TRAG AU Iy el 5t O %l%fof%ﬁn solution.
ek emr%&é@dmlaae@th@ FOMBABIS rEsalth: IStesstat Biesk 28 LMMpElohgation
[tTmt the invention. EXAMPLE 1 Preparation of

1%36@11132 MedwbisalfiMT%es and particles by the single
enmul si on nmethod [0168] PEA pol yner of structure (1)

cont ai ni ng acetyl ated engxgawigLganzyl at ed COOH pendent
groups (designated as PEA. Ac.Bz) (25 ng) was dissol ved
in 1In of DCM.a added 5 of 0,.1.2 ﬁ&P ' -
10903k oL Ehig g %ﬁ“?sesye*ﬁiﬁﬁlsr ?fm Jrerapepi iprkotynlefcomposition

EQLRTYYRGARA R 4 BBrapdiibdie ﬁaZth@mlhﬁerdﬂclvhohhls pﬂustratea @ this
si zes ranged from 20 nmto 100

ehigbler At nagnopef wiea in thp syndhesis psg{ﬁltc ong ez%@a tgerapeutlc Giol with a

particles. Particle size is controlded by ﬁblecular
AL AN effcal sjﬁﬁctﬁl%l iM#SRted B9 FoHnuRIR SeonCentR 0o -Rind formed using

e nment such as m crof di zer traso ray
SN ampduréf?@mﬁ@'éﬁla(ﬁ) é%@elélfﬁ 'eﬁﬁbgét #%t @Priﬁgg?gp i R is
E‘Eﬁ%g R{l % ?E}P%Q?;m ehd)lcinQﬁs 6iipid) dplignalypabstituted with

and Bup|V|canﬁ &é ﬁ@gnwof )
omeroemdressm \wEahio} halq,rﬁiﬂ‘@ffo@tﬂw é’ﬁ HiffuREonaeloNy B s P

0 & L td1 @deskviibed herein,
IH% n01 A§ma8t%{)glg)ﬂ%Ra& Pcf)&tD gru ?/gg%glg%?i?l a PEA. Xc s

el digomouitiehlosivertagdlophrin i cssesy ee lb#diéﬁ@nqtﬁlafnaeegse of a

0 r ef f 12(911 F
e ) P 9 LA T S b o
Safdblecligsniusphegys, tiustredielhditsbaate recmimeiing 6)1c20 ]be prepared by the

Partic repared using a double emul sion
@%@ﬁ%?gﬁ%mpﬁ5$ﬁﬁ Vsteps: in the first step, PEA. AcBz
(25 ng) was dissolved in 1m of DCM and then 50 m of

10 @6surfactant di hepg gtfoyl - phosphat i dy§chalin o
zladded i XLUre om o)~
t'o Ater76-  ( pri mar
fonm]

enuIS|on I n td econd step, the primary enu{&) on was
added slowy into a 5 m solution of 0.5 % DHPC whil e
honogeni zi ng the m xed solution. After 1m n of

honogeni zation, the enul si &i¥he®&7 r ot ary- evaporated to
renmove DCMto obtain a Water/ QG |/ Water double
enmul si on. The generat ed doubl e enul si on had suspended
pol ymer particles with sizes ranging from0.5 nmto
1000 mMm with nost about 1 nmto 10 nm. Reducing such
factors as the ambunt of surfactant, the stir speed
and the volune of water, tends to increase the size of
the particles. EXAMPLE 3 Preparation of PEA particles
encapsul ating an anti body using a doubl e enul sion



met hod [0171] Particles were prepared using the double

emul sion technique by two steps: in the first step,
wOB#cAssdEz (25 ng) was dissolved in 1n of DCMPCaWS2006/003575

then 50 m of aqueous sol uti®@®n containing 60 ng of

anti-lcam1 anti body and 4.0 ng of DHPC were added.

The m xture was vortexed at roomtenperature to forma

PofdogddnEition pf tormoyneé Mfren UIS. Phin 6,6&335@(%(@10%111 esamaple corhgound 6)

primary emnulsia d sI 5 9
R BT BOR dre e SoROREgOAT RGO e Cro Pty Bl Jytnatl) PEUR
@Q@ﬁgg@nu .ation, the enul sion was rotary evaporated to
renove DCNIto obt ai n particles having a
Water/ Q| /Water (WO W doubl e enul sion structure,

About 75%to 98 9% of anti bo capsulated b
HOTos e MHHe TS/ si on f'}écﬁ%@]‘s e(51.

Pr epar aty particles having @ to+{
struct ®hePein one or nore pni rgl?
encaps ated(zogether wi thin a polyner covering to
form secondary microparticles. [0172] Pakfdcles having
a triple enmul sion structure have been prepared by the

follomnngctmp different rofes: £0173] Milti-particle
oEﬁ @ Gl ¢ —”r-@NOmary particles
e=pf epar ed ng standard procedure for single

phase PEAACH (p mer>~of structure (I) containing
acetyl ated engds) and free COOH pendent groups)
nanoparticles were prepared to afford a stock sanpl e,

fronr out. 1. to about 10 ng/m (pol yner
“ﬁ@?ghgggﬁﬂgmﬁ EWf}SWhogggﬁtion a solution of the
PEA. AcBz stock sanple, with a 20@6surfac2@gt wei ght
nt wher.ei e 20% mlLigsaiRn®ii
%eﬂr(? %W‘?)S? ZLEH“F R‘fom u%& §f+ gl&o%] gndz@m gr(arrs o? )
surfactant) was prepared Vari ous surfactants wer e
xplored Wi th the nost successfyl _being

_Zigggfggﬁp Nﬁnoglycero 3-phogphochol i ne ( DHRO) . \
D o On l_b 2Ys ’7‘ O—C'_‘NH ‘
nj ect 0 a w@*" cBz @@G DCM/;/O\erl 1
0

pi cal exanple s as ows: Thrs first addition CHaCgHs
was referred to as the "primary enul sion."” The sanple
was allowed to stir by s ke%gga for 5 - 20 m nutes.
Once sufficient honogenei?f opbserved, the primry
emul sion was transferred into a canonical vial that
contains 0.1% of a surfa®@XAMBbBEIL0zer i n aqueous nedi a
(5-10mM ). These contents are referred to as the
Aﬁ%&%&r@Mﬂwﬁﬂﬁﬁww$apha$e#PEQBWb@wa’honogenizer at | ow
speed (5000 - 6000 RPM, the prinar |on , .
9208} y Ppippetioecf dismioe bive moREBPITAFT éalf@e fawag%t Safigf Lglysine

SPAECHE 3 PRI 4 s At
Ieaenfédiestendosipomtd 3)wesse é@ﬁ‘@]@éﬂm predaus gFapgle o
renmove the DCM whil e encapsul ating the PEA-Ac- H

a?;g a mildrii}i-?-t@uéﬁésﬂlfemg a8k 'sﬁl%'%s(ﬂﬁ@uﬁ’ﬂe)ﬁ@ 3,6~

paration of Small Ml ecul es | oaded

dinlydresubitalrdigstiry Fempewed Thyes oorlﬁuqt?dea8§ét961h PIBYIPRLY

ar| av. A7 01 5-227
G ot ERE QR Dol AR, el U Ty ST e
single erul si on particles was foll owed for the first
step. In the final step, a polyneric coating ,
encapsul ating the single enmulsion particles (i.e., the
water in oil phase) was then prepared. [0175] More
particularly, water in oil phase (primary emnul sion)
was created. In this case, , a concentrated m xture of
drug (5 ng) a surfactant (such as DHPC) was prepared
first using a mnimum vol une of water. Then the
concentrated m xture was added into a DCM sol ution of
PEA- AcBz, and was subjected to a sonication bath for
5-10 m nutes. Once sufficient




honbgeneity was observed, the contents were added into

5m of water while honogeni zing. After renoval of DCM
wOyRoosasgp4m evaporation, a triple enul sion of PBR&TASBRG/003575

cont ai ni ng aqueous di spersi d® of drug was obt ai ned.

[0176] In another exanple, a stock sanple of PEA Ac.H

nanoparticles with drug was prepared. PEA. Ac. H(25 nm)

and drug (5 ng) were.,d)ssol din 2o of DCM and

m xed with Rombs. mm—amicmohb '

mnutes. Once suffidHgnt ho neity eigs observed, the

contents were rot oe\mnmﬂaagt ed To renove(©E)) A typical

exanpl e of preparations nmade u Iég this method had the
foll ow ng contents. The AFEP8 'ﬁir paration then was

subj ect ed i ght, evaporatiaon in.a Te 0
whpmkor B T e 52810 oYY AL
189&%1@@( U’Uﬁtﬁ&l 20 mLAde tSP&Eﬁ W@é p]@éﬂdylﬁr& tflaskoerippe] with @ Dean-

5nmg zZ in_up was combin

Staﬂeappaliaw:ﬁ @5%1 eYphead &fﬁ“feé r%@*%hﬁ@m@ﬁlﬁoll%fe%fé‘é’a R ??ﬂﬁegf’%ﬂ

re\f@§ f&tabﬁﬁteﬂl P¥ntl ARLRX (0181 he « ofWatBivaﬁlvEJﬂH[he]xemtlbﬂ hﬁxture was
Fi nal qgto t he secondarfy eerrul sion was tr ansier red. to

then gededstorrpein senfreguurs, fHiesedcwsrhed with geetpns gpdisrpsialized f¥ice from
m%ﬁﬁ'pel}tblﬁ&{e’Z DNRD Y2 M whQ QR fofubBshidt Qith €8.Godnhshvili et
concentrated again in vacuo to renpve the second phase
alfup@EM  t hus yi el ding particles having a triple
ermul sion structure as illustrated in Fig. 6. EXAMPLE 5
[0177] Drug Capture (50XOMHLE b e Enuision The
PG 26X IRRITL-Eeit-b (R@imat @firy HRdlable f a smal |
nol ecul e drug in a polynmer coating. PEA particles
[6208] ai T6 E]gus@etﬁicgh)fﬁﬁa@(l@mﬂfol)blﬂﬁl—ﬁ-&tdmnﬁﬂﬂﬂemc apidselt of bis(L-

%ﬁ%}%rp}l-rigt gg%lg %Sqlégl E]L»]O pﬁmijma ﬁg' ; ecg_{)]rn% 0 a%ﬁsy%ou% sodium

c&%ﬁ)ﬁé &8k 4dQed, RErralon Rl ogn ewb@mwops@mm ahd doedgh RYC o PC. In
the water was used). To stabilize th)§§§truc ure

paﬂalldvxﬁt srgutiosrof 09893 & Hocrme of Fhosgrac JitraBhi ST pHergtorm g cooled to
§ldf3 (21‘%)9(3 STRbHH sﬁﬁftloﬁ Rat patddastoiaRea Rk Bl iihterFicRg pblb}&)ndérusgtlon

e aqueous droplets is dissolved itself in

amh thersecaind sojueenaspiviskly addedbindolun andyttiggd buskly s &g an.hgn the

époro mg@r%a%%@ aggggﬁ dv gger ?ﬁitﬁ}lgkcﬁlg h\ﬁ5804%@1§eﬁg‘3 amb obtalned

seﬁmdm wgs evaporatd entl tho pelimentield avas Priedsintraemp ajde al Y]@We‘iﬁas 82%.
I}g' g@gg%ﬂ\gﬂ seeh}*« 5%5&1 ﬁ SEGhedill ggawéik tf&%n H@WGJS' @Rulated

n was use sane
veméed: mwb%eﬁemn%; W17 a1 Fauhé galuckhe: qlo@a%,w? r3,3990%, N: 7.60.
paraneters were foll owed during synthesis: EXAMPLE 6
Process for making tri bl ¥ipPglppner mcelles with
therapeutic agents [0178 irst, A-B-A type triblock

C enTalg@ty ng a chain
I%feB %‘r opho FEU? %é%ﬁ gu%r pol ;ﬁye¥gat t he )cent er with
wat er sol ubl e pol r chai nscont a| ni ng alternating
units of PEG and t .e; st m no acid,
such as lysine or ];, t@ h ,Q The
tribl ock copol yner | ?I egu, [01 9] Then
micelles are made |usPH e tribl o@lg %‘yner The

tribl ock copol yner and at | east one b| oacti ve agent,
such as a small nol ecul e gppgound 197 ot €i n, peptide, a

lipid, a sugar are

waeﬁousi\ g@ﬂlqﬁaomonﬁia%%é%l%g 75 Mo lﬁﬁiﬁlga’éi‘{w )-1.4:3,6-
0 Mm@ djayssreddit carberdteid 40k efiwater

?i% { &gﬁ@/a@%ttﬁgwﬂ?umst a lf)%tl on of the ionizable

am no acids in the water soluble chains is in ionized

formto produce a dispersion of the triblock polyner

I n aqueous solution. Surface stabilizer, such as

surfactant or lipid, is added to the dispersion to

separate and stabilize particles to be formed. The

m xed solution is then stirred with a nmechanical or

magneti c sti rrer, or sonl cator M ceI | es WI I I be

- s o A~




have high porosity for |oading of the active agents.

Protein and other biologies can be attracted to the
wohaoegssgh4ar eas in the water-sol ubl e sections. RCTaiSk@s/003575

particles formed are in the i ze range from about 20nm

to about 200 nm EXAMPLE 7 Pol yner coating on

particles made of different polynmer m xed with drug ‘
wis%&ﬁ}edusr@ B codledgbRrtienub sil oot chlfba)fam tvhr&d[dr:cbbithe migbtoas stirring

alth ou 2blcles can_he nmad ‘

R IPODT oL 2D HePareste Linrs ot (e hBa b g, ol

ur@%}foﬁ{eﬁtrﬁn&ls) QifhWv6lation offtest. AGtebihe reBhor HaidDeen siffdl $dr(10 min,
particles, the particles are |ar

9er thap IS prggg
the greapis layehyprowRHRSTA e Eidiel RODERsE Web ikged: 3 &%"efal times
witR wdfet, QR UA& il SacuiaVGéehightl Vield & pecuet WAl $|'§E(57P/§ us9ther
for coating the particles as is used to matrix the
preparties arhes yoimesiFed indlableZn maki ng the third enul sion
(the pol yner coating) will dissolve the matrixed
part i cles, and the coat iEMAMﬂﬂE econe part of the

[Ogﬁt'%] ﬁ%’{ﬂg?i}rfg? Sn(bhs[clzhéqggada ?l{c% c%iulg t(? %omp&Ferﬁegradatlon
rakks fbdeﬂtﬁnm@ﬂagﬁm?omgat 1-Dg cof. Ulneumﬁw Gilressofaingn ﬂllameter and 400
sol vent used_in_pmking the polyner.c
SQUEmB EsnBoR M4 EFP B HEFISR BETYHEE P T (oYt ProSPra buffer
scd\ht;i}wf}ﬁﬁ 7.4 QB 3 md6an 8¥AMR| SthePiChyEdtryBsin B BFae, \oednmmt
et hanol but PLA cannot. Therefore, PEA can be
enzaEes- x T heridasy fv@ﬁgelawaremmﬂ@aﬁi He\fs BV R ERYY ?‘ﬂﬁ‘ the enzyme

sIRoH @Heté’rrﬁlﬁad\fﬁ{es @medldg 18 B&{sﬁﬁf wEERgRhe Wefgh&ﬁ M8én the films
can |ssolve but "not PEUR and acetone can_ di ssol ve

weERived inkatha cﬁlleSld$0él§l§>Fl péeifepenzyme pepuse Buffgppusgallths prgedures
t athe hi8pl
S BB R B0 g
czgaﬂHB(hhnckrﬁprcmwdtgmpbﬁalus@dblp@ggglatﬁm tinagasThe wuﬁgof the study
ST o BIRGG BELHA BT BT S
cfapatingo heuifatk degradhtiog poifileot her bi oactive agent in
the polyner particles. Dry out the solvent by
hi L 5O feRige
[6&36910 par All pa‘fﬂlc%ﬁ?ﬁst %aqg'lttsah L%ﬁ%l}] @%Ph‘llglgtg 51% rrérrlégiép%lﬁ)ﬁ 1Ry nce
hSt@iny &rﬂloughandldldeasllynmtorqurggcblbqurqme pBieyipentipn has been described
cles, Enuls t [
\x%%éet:ereegﬁq ’iolv%nous sp%cl\ff(i: eg@ pvg\%fﬁeld ﬁlboglg%gg r%?élljgec%gﬁﬁvtts Hﬂwever, it
shdnad b&@défstqmd It})em'ﬁranvaammtlpmrahd o‘loéﬁ'lcaﬂonp ofightbe made v(hﬂq;xﬁmammg
contai n .nmatri xed MPLE 8 [0183] In this
“@%‘ﬂfg? gpigt @é&cﬁ%ﬂ(\? 311 B ni ng a residue of
b-Estradi ol in the main PEA pol ymer backbone was
[om)spar Adthoygh 1BAvdvitibe hasdiesn deeribed stithaeffershce to the above examples, it

?38 MR erst%cggté%idécldﬁg%gcgr}% agd %‘erggﬁgﬁe%( %ﬂﬁoﬁp%}é&f Within %%éiﬂt and

idrueahenabn. Addoatilply, avd ineentidn INGikited only by the following claims.
ggﬁnethylan1no)pyr|d|ne ( DVAP) ,

N, N - di cycl ohexyl carbodii m de (DCC), anhydrous

N, Ndi et hyl f or mam de (DMF), anhydrous di chl or onet hane
(DCM, trifluoroacetic acid (TFA) , p-toluenesul fonic
aci d nonohydrate (Al drich Chem cal Co., M| waukee,

W), anhydrous tol uene, Boc-L-I|eucine nonohydrate

( Cal bi ochem Novabi ochem San Di ego, CA) were used

wi thout further purification. Oher solvents, ether

and ethyl acetate (Fisher Chem cal, Pittsburgh, PA).
[0185] Synthesis of Mnoners and Pol yners Synthesis of
bi oacti ve PEAs involved three basic steps: (1)
synthesi s of bis-electrophyles: di(p-nitrophenyl)
esters of dicarboxylic acid (here of sebacic acid,
conpound 1); (2) synthesis of bis-nucl eophiles:

di - pt ol uenesul fonic acid salts (or di-TFA salt) of

bi s(L-1eucine)-diol-diesters (conmpounds 3 and 5) and

of L-lysine ben2y| ester (conpound 2); and (3)

I T




nononers obtained in steps (1) and (2). [0186]

Synthesis of di-p-nitrophenyl esters of sebacic acid
woceowpsgiad 1) Di - pni trophenyl ester of sebaci cratius2006903575

prepared by reacting of sebaédyl chloride with

pni trophenol as described previously (Katsarava et al.

J. Polym ScL Part A: Polym Chem (1999) 37. 391-407)
WHARIERECLIAIMBD ISC- (CHz) 8-C-Cl + - Tpethylanme (D

Schene (1V) [0187] Di-/>-toluenesul fonic acid salt of

tear ! o R ORE Ve Bt E OB b B3 BRR P hcive

atrolwteri egledst omd igoamtivelageniio Higphrat én ahidddgrddablepelymer, wherein the

nohydrfch] oride.in.tpol uene i 1.e appl.yi
PSR B b e EoEnS pesd s AR Dlnys o,
HCLH2N- (CHa) 4- Schene (V) [0188] Synthesis of acid
salts of bis(a-arfigio gpid iestersy(3),1(5)
Di - p-tol uenesul f _ﬁtqphdcs@LéF@tobéséLﬂleucine)
hexane- 1|, 6-di ester (congogmd 3) was pggpared by
nDdIerd procedure of the previously pubfi i%shed net hod
as shown in schene 3. [0189] L-Leucine (0.132 nol),

p-tol uenesul fonic acid nomewds@se (0.132 nol) and
1, 6- hexanediol (O 06 nol) in 250 nL of toluene were

| i pped, W Dean- St ark
Spﬁﬁffﬁ (ol Erabe B ER ool 1 50: R, SRR, st from
reseimes oo bisd- wrbomsenbegt(edcmmmé | 3,3¢ -(BiRsinedidolioxd Ridinnamic

ot o Salal o0 P s G i sl ok elbpigene o a

sw&ﬁféﬂ@r whdatirA€Eresidges o fidrapasic shadd, teads tv%i%%nfiﬁdi"miual n
nethanolltolugne 2:1 nixture. Yields and

niogemes Eamdersndently iselpeier frem éhe(gr@tpscspsawg@f h%dfogens@pw%) alkyl,

(KCZS@@ aﬁ&ﬂﬁ”@z\(‘ﬁswk&ﬁ@wm?" c’&l @ )E}@g'yl&dﬁ@r @bz@dcﬂz)

alT‘bRu’é iedepgndgnity selepted &pm the gropp @n@s@gzof@l( (%) sljczle@ﬂ(@-czo)
aﬁtelgylgé( @"-(%) ;lkfrlo;{)’y )(Czs'@%}?ﬂﬁyléﬁél %1Ayé¥1' g@leﬁt@lof 1, f3 6-

[ elci ne- " b-@és i ol ~di éster npound
dwﬂ@p@?}@&ﬁ@y obgengye] gruetyral Eamuladh, aﬂﬂmmﬁmahwlthﬂreqx‘a@z — Cao)
e
af“zfeé e ER il s B Skt UL ARDIH Ry
In a second step, Boc Yroups were deprotected using
TFA converting at the S%EE ti into a di-TFA salt of

di - ami no nonomer (conpoun ge scheme VII1). Schene
(V1) [0190] Preparati@hCoifj:i;/mh
Bis(Boc-L-Ieucine)estradfbj b-diester (4) 1.5 ¢
(5.51 mmol ) of 17b-estradiol, .43 g (13.77 nmol)
Boc- L- | euci ne nonohydr at e and O. 55 g (0.28 mmol ) of

p-t ol uenesul foni c aci d nonohydrate were dissolved into
20 nL of dry NONdi net hyIfEdsrn‘mm'(ﬁga at roomterrperature

under nitro ere, sol

of BRI do D R S e R et by R L R
for 24 ch. Then, 0.067 g of DVAR, and 5. 49 of (26.1

mol ) mp@e |HtPoduged<?nﬂo Q rqd@tlﬂn sol ut i on
and sti rﬂgcvxb&s —C-0-R™-0- R'—C-N-C—(CHz)4;—N

R3H m H c o-R* Hj,

Formula III
wherein n ranges from about 5 to about 150, m ranges about 0.1 to 0.9: p ranges from

about 0.9 to 0.1; wherein R! is independently selected from residues of a,w-bis(4-



continued. After 6 h (no discoloration of the reaction

was observed), 1nL of acetic acid was added to destroy
woheoomseass of DCC. Precipitated urea and si eveeTHISZI6/003575

were filtered off and filtratt8 poured in 80 nL of

wat er. Product was extracted three tinmes with 30 nL of

et hyl acetate, dried over sodiumsulfate, solvent

cerhapynhanay)-(@rCk) afrendg Bﬁd(utkan&ﬂa@l&uk&)&einﬁﬁinic&cid or 4,4’-

e I —

Lmsmmted «bstﬂueﬂoﬁfahemméuhmdlé‘acﬁs 8&50191{ 6 dnd¥petidedts 1yarbgds) Q@(? -C12)

%E and was further qnve ted.t nmpoun .
it ot ASEAPERS g propis medE Fbyaedr e romaome: are
ifdepeRishiby se(éétéﬂ%ﬁﬂtﬁe Bloup E&féfsﬁﬁ§&ftﬂyﬁﬁ>géﬁ (@10@6) Qﬂ{% ?@} €9 alkenyl,

(gogar%9@§¥8g$§£q%ﬂﬁ§'ﬁgﬁ%ﬁﬁékbﬁgﬁgﬁﬁo&%ﬁi&ﬁaﬁéiﬂﬁgils
1ﬁd>§bﬂl@m‘ﬂy gelecRfl féhyihd Fdup @cfrisﬁﬁn%z?fiTCQ-tzo? Elkglfehé" chaézog ﬂ%ﬂylene,

rature, a hormgqenous sol on was dil

@U@ lydreyaiShy ) olisdams dricys Het fipgments of 1o %,émnhnbﬂheemels of
sﬂh&h‘ﬂal foRR@ISMT)] %@%@le‘ﬁ@ﬁ&n@ Heleb® lafd gasfﬁﬁés%f%&umeeﬁto? Qnsatur ted
washed twice'wth ether, and drie vacuum oven at
thegangetic diplsj d 2. 67 g (90%. Mp = 187.5C. [0192] Pol yrrer
Synthesis. Synthesis of therapeutic PEA was carried

out i NoRMPEUR pBlyhidr RAMY o 8RR al BARE destri®i-bydehital Bnula
di - aci d nmononer (conpound 1) was react eé F

(BOnbi nati ons of the di-anino nonomers 1.5 eq.

(conmpound 2), 1.5 eq. (conpound 5) and 1 eq. of
(conpound 3). [0193] Triethylamne 1.46 ni+(10.47

mol ) was added @t once Do tHe gri xt ur e of nomer s
(compound 1) (#-®86-RTOHEN{CempOuREOX-q-N-1246 Mol ),
(conpound 3) (1.869 nmol), H(E%npound 5)F$1I869 nmol )

in 3 nL of dry DVF and the sol ution was heat'ed to 600C
while stirring. The reaction vial was kept at the sane
tenperature for 16h. A yelFbowlaIN5cous sol uti on was
formed then was cool ed down to roon1tenperature

afld lzvﬁ&%ﬁll n‘%ﬁé&s grom'abgﬁt Sdtf))ébM 50; Q’sglgfe% tg mw[tlﬂﬁ aft i I“)l(ﬁlal n
anhydri de, an h precli’pitate ree

nfanpmer 4rey mdame@denﬂwlselnctﬁi tiom dherguonpl cosmtulglorﬁ hydrogen, (CI-CG) alkyl,

LY PR R AEL GG AT Co R bR e s

it solegted flioforthé gronp ccbﬂststlmg oﬁ(@t Ca@tligliend, (C2-Ciol lkenylene bealkyloxy,

T e e e, ML

lmiﬁpmdemtbf seledted GomnEs-Cop ntkylehg (GSCRY alkﬁi;}'lehy oﬁdlﬁ}‘ld}@r dicyclic-
chem.ca t ra re
PR SR OB PURB bR FeguloS e R sasgred o

ublaggated Bbapapie dadl, ang ndkiufedtheMoz. for 1H NVR
spectroscopy. Deuterated solvents CDC 3 or OMSO dg
(Canbri dge |sotope Laboratories, Inc., Andover, MA
were used with tetranmethylsilane (TMS) as interna
standard. [0195] Melting points of synthesized
nononers were determ ned on an automatic

Mettl er-Tol edo FP62 Melting Point Apparatus (Col unbus,
OH). Thermal properties of synthesized nononers and
pol yners were characterized on Mettler-Tol edo DSC 822e
di fferential scanning calorinmeter. Sanples were pl aced
i n alum num pans. Measurenents were carried out at a
scanning rate of 10C/ mn under nitrogen flow [0196]
The nunber and wei ght average nol ecul ar wei ghts (Mwv
and Mh) and nol ecul ar wei ght distribution of

synt hesi zed pol ymer was determ ned by Mddel 515 ge
pernmeati on chromat ography (Waters Associ ates Inc.
MIford, MA) equipped with a high pressure liquid
chromat ogr aphi ¢ punp, a Waters 2414 refractory i ndex
detector. 0.1%of Lid solution

|nN N-dlnethylacetan1de (DW%C) was used ‘as eluent (1.0

— ~ @ 1T I ™ p~R A~ 3



measured on a tensile strength instrunent (Chatillon

TCD200, integrated with a PC (Nexygen(tm FM
weabdiowas@) (Chat il 1l on, Largo, FL) at a crosshead#Cspseme6/003575

of 100 nmm nmin. The | oad capadfty was 50 I bs. The film

(4 x 1.6 cm had a dunbbell shape and thickness of

about. 0.125 mm [0198] Results Four different

mononeprsa WEWR pelymet kavery azahemivyl shottymoiesteivsdby ganeed structural
ﬁy%$%$3ed nononers, affording copoly PEA containing 17

Qteroid | oad on a total polyner weight basis.
Chem cal structure of the product therapeutic polyner

Qp05|t|on cqnt ai ni ng Q{ gmgnt of 17b estradlol 1)
Q_LH:I@GO gcﬁ‘-yél %eégn(z . E é’-ﬁ 6-r ﬁU— — ;&Q\ZCII%:I -

ree nnnoners bi s- p- toluene a1 foni ¢ aci éaﬂ?§2 H. D)
L-1ysi ne-benzyl ester (conpound 2), bis(L-1€dcine) !
1, 6- hexane di ester (conpound 3), and
bls(p ni trophenyl ) sebacaFemutqwpound 1) were prepared
according to the literature and characterized by

\x}'ﬁ@teﬁﬂ ﬁ]ﬂmg&l ¥ %qt X { %8{&&'3‘% m élgegstr:{bgg Cooﬁ%l albplgst);t{ B fanges from

ose
apc@xt QQ]to Iabpu.t mlsR%m almebemdanﬂ?ﬁéteﬁedl ORIy HOBER(TY-0) &yl (C1-Ce)

[ .b- Est r adi t he ol ymer backbo
a@ﬁﬁ 095] s aefté%g A @8%‘“ W&ﬂ%@ﬁ%ﬁﬂ BrmpRAe A m%vadep%v
saimmi frasm tremoupt e dsisting o f hjzﬂitfglfﬁ,r(oﬂ () Bl e(CZER)’lﬂEed% 1(@53(:9
ar [ resul.ts as shown in
ﬁ‘y‘é’go&é énﬂ?rtgylﬁ r?gfalﬁﬂn o(ﬁﬁﬂa R Hatidiaglcapetigacid and
(@Hi)éﬂ(eHb)z &t 1scsae¢taaﬁtmm HEH AndifthgDR kctz-é\fo)‘ eﬁkylene (C-Cao)
condepsati on h nol ecul ar we copo
R R ea AR bt GBi. b s memgrs Oh it SISy oot ol ettuctyrl
f(&ﬁlﬁllar(ﬁt) %d%isgﬁﬁegaﬂﬁﬁt?gs%le@!é’d ﬁoi%?(cg @90) %ﬁ@lene (Cz-Czo) alkenylene or
Eglydlsper5|t product copoly

loxy. dngyglicEramangs ofd 43, ﬁamahyd(rw@éﬁola pﬁ/generwetorm@@ (I@ba gesidue of
a kG R QF Qﬁsgﬁﬁatecf;tm:r%éﬁtlé’ G, %ﬂd‘ﬁ‘lﬂ&hreslthgre@ xture,
d|chloronethane in po ar aprotic organic
sol vent s: 0200] d ass transition

te np%rraaltlﬂﬁeé“\ﬂﬁ%e EEV é’etyg’ar b@cvmggt chenpical fefraya deseribeddwegeneral

sthicemitthendeoand heating curve) and a sharp nelting
endotherntmas detected at 220 OC by Differentia

"scanni ng cal ori net analy is result |eads
to the concl usion ghat tthe D¢ 2 ﬁ
sem -crystalline p ges %E t herapeutic

pol yner fornmed a toug |In1mhen cast f*om chl or of orm
solution. Tensile characterization yielded the
foll owing results: Stres?b%WJ%QQQk 28.1 MPa,

| ongal % 's_Modyl.us 715, EXAMPLE 9
w3091 = 1R RN PRt S A e o v
ilﬁb;mna@ﬂmtsbkctEtEﬁiRn ROy SeRr, (@1 Ay, (QPCH) EREA (@,-0)) alkynyl (Cs -

ch§ b CHIp R &a%%%ﬂ?a?%%@%%ai@fm ©r
c%(l,pt al}kﬂ@n& yom%;menlyena (@i- cg)aau@mt(ez 0f,) Ak}IBRY, 3RGiHuk 6f a

general chem cal structure

satyrpigd oF wsalyragRd th%%mtledmbmca bieyelicdragmentf p 4.4 H-iaghydrohexitol
opﬁhagm@ﬁﬁﬁ@mgngaggﬁ. 1@ grppound (X) as described in
U S. Patent 03, 538 ereln R5 is independently (C

-Cl1O aryl (e.g. p-nitrophenol, in this exanple),
optionally substltuted with one or nore nitro, cyano,
hal o, trifluoronmethyl or trifiuoronmethoxy; and at
| east sonme of pnitrophenol. At |east sone of R6 is a
residue of a therapeutic diol as described herein,
dependi ng upon the desired drag |load. In the case
where all of R6 is not the residue of a therapeutic
diol, each diol would first be prepared and purified
as a separate nononer. For exanpl e,
di - p-ni trophenyl -3, 17b- estr adi ol - di car bonat e (conpound
6) can be prepared by the




met hod of Schene 7 bel ow. Schene 7Pol ycondensati on of

conpound X fromU.S. Pat. 6,503,538 (in our exanple
woanpmssd76) with the nononers descri bed abovePgTaISH®6/003575

an estradi ol -based co-pol y(eg8ter urethane) PEUR

(conpound 11): wherein the reaction schene is as

follows TEA 3eq. (conpound 5) + leq. (conmpound 2) +

4eq. of RElhaingla emf@bfgpanla destiibgd SyMiruéianipomnala (W)

EXAMPLE 10 Mononer synthesis for preparation of

PEUpol ynmers [0203] Preparation of diamne type

nmononers: di.-p- tquenesquonlc acid salt of L-]ysine

benzyl est L- L& Qdﬁp 2% and
di - ol uene o( 2—5%—& B¢ e (Gt
hexane- | , 6- |e§té? (conpouﬂ@ " mﬂr@‘ﬁé@crnbe

previ ous exanple 8. Preparation of 0
Di - p- tquenesquonlc aci gomalid (v

4: 3, 6- di anhy r bj dj
W?]'e%ﬁua % n(? e FE ] g %ﬂ?%i ‘b‘Fé‘l?H%g i€ foyabout 150;
e&ié%lﬂl(ﬂ%%?éﬂgg ;@Hr(z)%én %c;l1 C&ﬁﬂm deCGmo)vamrﬁUﬂh@R APilin an
indiyidipd rhmonayner g lﬂw§ndeﬁlx % ea@ﬁ e hygingen. 4ei-fo) alkyl, (C2-Co)
a@%ﬂﬁ%‘;f(ﬁ; kfr@r 1,¥8p-A1plaly1 ?@Pc%ﬁﬁﬁor(bﬂgﬁ &Qh@&{ﬂﬂ(@H&)neach R*is
ue ask

ne were placed in a

naiewetﬁnﬂmetfﬁt@d appdCatas aﬂsﬁhn@t@rﬁmhﬁk@wlqn@ sz Ca?r?ékyloxy (Co-
2%@%%%{5%%%%& %%%t}l@%d%%ﬁﬁﬁﬁl%&é’ﬁﬁﬂ%ﬁﬁl@ glfoi Qr 5 gfc&té’ﬁ& fragment

oty biSefdiafiperohesitdl pbstrugiuxel foremulac(E), tahé mixguios éldret)f; room
tenperature, filtered, washed with acetone and

2r eC r Bfﬁé @tlnllaﬂoéﬁign biSk 1]c W@fepﬁhg @dﬁ%(!sftlgﬁ %gﬂtg'mﬁatgd fUr ¥dministration

were | dentica
i 1216 @Imf@émid dispetsiog|of thgolymer MNIFH_E 1 Preparation of
PEU | -L-Leu-6 (Polymer entry # 2, Table 2) [0204] To a
3sus p?ﬂ@écﬁﬁbo@ﬁloﬁ oBSaith 1@ Hertthd c&lflpogftloﬁ’ 1st19(l)ﬁlllﬁ%§ ul fonic
acid salt "of bls(LIeu0|ne) |, 6- hexanedi ol'-di ester in
150 nL of water, 4,24 &40 nnDI of anhydrous sodi um
4car bohtg @rrwagltlalaafeféplmsle hergiy thy pql}@%% CORRPEE at lgisk Olteo‘rydmphﬂlc
st3l fiflcRona2BRhupool ed to 2 0C to 0 OC. In parallel, a
solution of 0,9893 g (10 nnDI) of phosgene in 35 nmL of
chloroforntmas c ol ed t CtolQ0C. The fir b
Ssol uttPorPResition § ElEm b ergmr e e el it s L PR
pol ycondensation and the second sol ution was quickly
gaddedht Ebdmﬂsiﬂﬁn andaisd 1, whedihthé ﬁ(ﬂwelf Ik thikThemisal fFimana described

the chl o I S arated, dried, over
yaralTals G (W T e Rt e suinhed S 1P Bn

mas evaporated and the polyner yield was dried in
7vaculhie edmphifion ¥f elhich WadheRAP0o For 1H and 13C NWR see
Fig 2 and Fig 3. Elenental analysis: for C 9H34N206
cal cul ated values: C 61.60% 9.25% N 7.56%
Found vaRues: C .63% H: 8.4 % N 7.60. EXAMPLE 12
Preparatijon of PEY 1-L-Leu-DASHApol ynegtH entry # 5,

@pbl e_2) Congpundc;__[o 205] A COOkgd soNgtion

(|ce bat 5 g (6.975 mmol e) ObeIS (H-1eucine)-|

, 4: 3, 6- di anhydrosorbitol-diester (conpoHnd 7) and 2.4
g of sodi um carbonate in 40 nL of waterwls prepared.
To the cool ed solution, 70 nL of chlorof ormwas added
Swi t h The eempnsitios of elpimny visesit Rels sefected ot 209 phosgene

SRRt AAENE (LY ahd YRSL )Nt r oduced. Pol y(ester



urea) forned rapidly wth evolution of heat. After the

reacti on had been stirred for 10 mn, the organic
woOaywrosse@s r ot oevapor ated and resi dual pol yner PGaAIS2006/003575

filtered, washed several tin#g with water, and dried

i n vacuum over night. Yield of product wasl.6 g.

(57% . Polynmer properties are as summari zed in Table

92. EM@@Biop 0286im T hilsredxtherp4a,@éianhyidbumsxitol of structural

d nducted ta ar.e degradation
rﬁ?;ﬁ 1gvere v O%fﬁgluﬁ%%%&amﬁ ﬂ%ﬂﬁ@u-4. Circul ar
PEU films of 4 cmdianeter and 400- 500 ng each, were-
placed into the gl ass beakers containing 10 m of 0.2
1Y phaspbabgsttich beElaind], WheRmh @ ccﬂﬁbo@t’tﬂn%rﬁﬁ %ﬂ&el@ﬁse PBlymer
enzynme, either a-chynotrypsin or 1ipase, or wthout
d@ﬁ&yﬂ@ga teggdiayivessel s were maintai ned at 37C.
Films were renoved fromthe enzynme solution after
predetermned tinme, dried up to constant meights and

. he
1‘1"9' g IT“ﬁQcor%_éB@fgtlo{l Egelznlnt F%vh\é@{nethg co%épq% lf)? bis %dt‘gﬁ%deg onertaﬁognod of

sol ution
tysendy-Exb helgs,dtbsldrsbm«ﬂa:ﬁsbahwt th/&tyedaye peatioado0 dés.ght
changes per unit surface area of the sanple were
cal cul ated and represented graphically vs.
IP'Od%ﬁradat'? ﬁ%f resglts of the study showed
hat TGRS ) PYTBm G by Seish i o (b phpifictes
havin®si aveeipd dRERERE in tﬁ@fah?ﬂ&ﬁ dbdid 16 Rardntéid B@Bout 1000 microns.
degradation profile 07] Al publications, patents,
and patent docunents are incorporated by reference
herei n, as though individually incorporated by
13.ef elbheaampoyitien pheleint i, shelsimshbatdenstims bidabiiet agenthis conjugated to
fic and preferred
ﬂ%ﬁ% |ngﬁygggﬁggtggﬁ J%% However, it should be
under st ood t hat many varlatlons and nodifications
m ght be nade while remaining within the spirit and
16.c op€hedonioeitivmupelaiinors, wheeidBe Abdctieaighant ib gelédisdeiin @8 group

has .been des Wi reference to e, above

CURLHpE 8€ tafgteﬁ]iﬁ ]Ibgang)’e"1 ({ﬂ’ﬁié’i‘ aRtesh 2Rdap anﬁg?ﬂyf i cati ons and

variations are enconpassed within the spirit and scope

of the invention. Accordingly, the invention is

1|5 | m Tﬁéjc&ﬁﬂoh’m@ﬂ of 18nf 10 Ifdr@ﬂéf' (ﬂ)ﬁhp?ﬂsfﬁg AR oWIHRd warer ShIMEBlecute
ol yner particle delivery conposition in

cvmrgarﬁdato th@eno on thglexipriefafdemavticlesnount  of at | east

one bioactive agent is dispersed in a biodegradabl e

pol ynmer, wherein the polyner is a PEA having a

he r|b d b structur I f I T).
1S ol T Ry GRRCLS, RS aeRlok i P el oot
fip)the\pene cmsmhn@mtgmgl(éthﬂme@)ﬂul) (BEGD pﬁlisphﬂryﬂrﬁlehne‘:(PCD S
ndependent | y s Iec fromresi ues
,c%a&ngo&%c%lgr, 5’8 ecsy)po on e 31] R{’Zaﬁ émmo acids); chitosan and
a@hﬁh:(alkanedroyldroxy)drcrnnantc acid or

4, 4" - (al kanedi oyl di oxy)di cinnam c acid, (C2 - C20)

al kyl ene, (C2-C20) al kenylene or a saturated or

unsat urated residues of therapeutic di-acids; the

1 R3 Swikeompaitipmeli aJaienigl wheren thsrabycosaneinoglrap éxftparinl and the
oup consisting of hydrogen, (C-C
p§19éa%ﬁﬁafiﬁe %8%‘98%9% {enyl . (C2-06) al kynyl, (Cb-GiO0)
aryI (G-C6) alkyl, -(CH 2)3, and -(CH 2)2S(CH2); and
R4 is independently selected fromthe group consisting
of (C2-C20) al kyl ene, (C2-C20) al kenyl ene, (C2-C8)
al kyl oxy, (C2-C20) al kylene, bicyclic-fragnments of
1, 4: 3,6- dianhydrohexitols of general structural
formula(ll), and conbinations thereof, (C - C2)

al kyl ene, (C2-C20) al kenyl ene and saturated or
unsaturated therapeutic di-acid residues; Formula (I11)



or a PEA polyner having a chem cal fornula described
by structural fornmula Il1l: Formula IIl wherein n
woanmassdir om about 5 to about 150, mranges abear/u82ah6/003575
to 0.9: p ranges fromabout 3.9 to 0.1; wherein RL is
i ndependent|y sel ected fromresidues of :
a, W bi s(4- CaTbOXyPI | eHOXy) - (C1- C8) al kane,
183, 3' Theabgesdinofictitotyyhtirah apanticle iedidds from4bdit-5 to about 150

(C2 - C2)

m&]]%{%ﬁ EO%{%% %z%;pggfcwe? Oﬁeéa%rcg%lns aturated or
unsaturat ed residues of therapeutic di-acids; each R2
i s independently hydrogen, (G -C 12) al kyl or (C6-GC 0)

1aryl T}@rcoﬁhp@ﬂﬁﬁrﬁﬁ‘tclaﬁiﬁ IQ\KIHHﬂcﬁn a"pb@nﬁﬁﬁbﬂehﬂb th tBéparticles has an
i ndi vi gma}f noner g 3 zndentl sel ected from

AeRIge BoGGplat BRHENIR Fange SPIRYAH 3O fo ghept 0008y ky| |, (C2-C
) al kenyl, (C2-C6) al kynyl, (C6-C 0) aryl (G - C6)
al kyl , (CH 2 3, and -(CH 2 2S(CH2); and R4 is
nd SLSEd .

20( eﬂ@%@ﬁggélﬁforicﬁlecﬁ&% § dwﬁefr&ﬁ‘tﬂe%ﬁ 1;:%&%%%1%1‘390?% ?%ng'g chijugated toa

payRerinaxdgcule i@zhegR@iclal kyl ene, bicyclic-fragnents of
|, 4: 3, 6-di anhydrohexitols of structural forrmula(ll),
and conbi nati ons thereof and residues of saturated or

unsat.urat ed.t her i C dIO|S or a 0 r
21 S ARG B i 8 SR o fgrTe PR g S to abou
70 @bltlies dfibidactive a@erh‘s £tabhdd thdeetl> R 6-OC GCNCG GO R4
OCCNHR3 R3 HFornmula IV and wherein n ranges from
about 5 to about 150; wherein the R3Swithin an
i ndi vi dual n_nononer are independently selected from
2% he Thesapresiing oficlaiy Lowhasgia thsqrelymet & comampd il aggalymer-bioactive
nyl Ce-G O I (G -C6J
ag@%oﬁ?ﬁka@hgﬁ%éﬁuc Tcg(;ﬁ‘Cl).\_'Ia TRy ny ( ) Myl (

2 28( CH2) R4 is selected

fromthe group consistin C2- C20) al kyl ene,
©2- CRO), @l Renyl eneOorH aj, yI oRy, &nd,
CclcPru=¢ regrent © -6 CHu73; CdR‘a'@h}NdT@ﬁeéGFb)@’rw

ructurad® formula (IR); d\R6 is |nd('ﬁ|@endentlypn

sel ected from (C2-C20) al kyl ene, (C2-C20) al kenyl ene

or al kyl oxy, bicyclicfragnents of R7

|, 4: 3, 6-di anhydrohexitols of general formula (I1), a

resi due of a saturated or unsaturated therapeutic

diol, and m xtures thereof.or a PEUR pol yner having a
chem cal structure descrobadlayIggneral structural
formula (V) Fonnula (V) wherein n ranges from about 5

0 Og3 n tns

wﬂé%eﬁl% fo Pc]}?rf %bg}l(§§ Qrgﬁ% ?0%9% R Qs %le%%dﬁ%ﬁle grogp ccﬂlsmtmg of -O-,
-&- raaié pﬁhﬁewhetrymg% |1eﬁtoed:1f@8buwh;_\,mid@é éthe HiOBeti@k OYenar |

(C1-C ) alkyl, or a protecting group; the R3Swithin an

j nd| r

é i'ﬂregcgglbgégﬂﬁi{})é}g% 23 eg(ﬁ(%})g %%P%do‘% E%lxé/ @gghﬁﬁ&%ef ﬂ&o%g?leé are
cr))ssammlrtypxov(deznez}Ra|R2ymgate( oe G o) aryl (Gi - Cp)

al kyl , (CH 2)3- as pyrrolidine-2-carboxylic acid and

(GHR é n

24 oo B R g2 SRR UL bRENGG R flBratpnty tinked to
tvsaplﬂaytls of«y&ngn dol&mcymb]ie'w-lef ofsmetntabfopfula IV through the -R°-R’ R
con;]u&a B¢ gs ?n cp Te%cgagﬁgecsth%g%ot%ccﬁfég%lﬁ -(SI Ia)nd -NR%.,
whdrkin|REHeH of @1‘@ @DkyH lakcBRMs drdieictivl dgphtoxy

bi cyclic-fragments of I, 4:3,6-di anhydrohexitols of

general formula (I11), a residue of a saturated or

unsaturated therapeutic diol, and m xtures thereof. or

a bi odegradabl e PEU pol ymer having a chem cal fornula

descri bed by general structural formula (VI): Formula

(V1)



wherein n is about 10 to about 150; the R3Swithin an

i ndi vidual n nononer are independently selected from
woydrongesa; (C - C6) al kyl, (C2-C6) al kenyl, (C2PCB)US2006/003575

al kynyl, (C6 - G o) aryl (Cr4C 6)al kyl, -(CH J)3, and

-(CH 2)2S(CH2); R4 is independently sel ect ed from (C2-

C20) al kyl ene, (C2-C20) al kenyl ene, al kyl ox

( C2- %2 Bliesprppsitinn ofalarrré@ii,cpa@e thagR slamsiﬂ%ﬁmé@lﬂm(cz Cyo) alkylene

OP@%ZP ﬁ&ﬁﬁeﬁé‘&ﬁ%&h%@bﬁs is Ok-ya bicyclic-fragnment

rohexitol of structural formula
(rn) and m xt ures thereof;or PEU havi ;g a_chem cal
Vi)

for n’ﬁheaela &sis eelerterl fiym dheraieup seagisting of{f 1 1O enEoyuhstitaged
aﬂcM'ehe (C3‘A@g§rc?é15‘a]ﬁ91ér§ am%te@cﬂewaﬁcyﬁae W6 11ﬂe£)iber9d hécer%@ﬁ%

n"is about” 10 fo about

sysﬁm m@y@m bﬁthlegsarqqymswgbﬁted from i groyp @m%wng@zf O( U, al(d B)

g M L PUSHOHBS RIS, o .

a]Qd:Q}o@g')l sab&t@t@d aryly m2erosyl, auu&gvtngzﬂ het(a‘l@eryl @ilglards yabst{t@ed C

Rt O At G ARG 95D Bk

a(y@ﬂi}ﬁQD}:ufaﬁﬂuwdylt}ék}ayl a(rﬂﬁvlﬁb)n thé kybistituynt €2 sel&@ed) from the group

it i35 1,21 2 R 8 HROBLISRUE S0 o
-3[(=0)8&CEC g iakyl]y-3f (@KL -Ce)l all@'i] S DG atlepl],TH;R0((CO)+( C;-Co)

] ib\hereof. 2. The conposition of claim1,
a@@ﬁn@r'g‘%t)mﬁ%gm‘posi tion is formulated for
-mﬁ[(caoyz(tjﬁ«ﬁrﬁ) akyl], nNH{’(e=d)N(]n%Kﬁ‘f) aad -NERIRE); cbvm?m RT ol B are
.te s. 3 Tecorrp05|t|ono claim1,
g’gﬁg@gﬁﬁté{‘ﬁ WWis | yophi lized. 4. The
con‘posn tion of claim1, wherein the polyner conprises
at | ¥astelaord foydihe ploup lcc:nssnﬁi@oﬂ‘%plsp GB&E-, -§(@HB(0D-, -NRE.,

0S [ gti

IO 8 R I SN B AR R SRR copee,
- NREC(EOMRE! atiasNRIe=9)h@fi. cal for mul a descri bed by
structural forrrula(l) (I'v) or (MIl) and Rs in at

eas one mon osition of

281 ai ico%"é} ‘é-’Pr?f é"‘“erS eé"&ﬂ{;%%t eta‘f}blgseé au m 7,
wherein R is selected from - CHZCH:CH-CHZ
27. ( CHRI)e— dompom(l@HZﬂ daim 22nchbmpriSg Y@r n®lecllee of:therptdsmblt, except that

Rl e Bt e feor iR ot R piddsg p R AR e - re-
coxjugd) i t okherdifi Xlis belédtedl frond the gPanp cOMNEnags bf ( (Cqmlgfallqleae m

Sl b oo RS BB YOI, o embered

heieBRic sy stein Bdntaihiab |1n-3]hete)i‘6hﬁfn% BletBe fr@ﬁi‘ﬂi’@@bﬁp &hsisting of O, N,
blodegrades over a peri.od our hours, . about

bSO hseRe e Koy £y Hegpel, SOisg ket Mgy Syiptiuted
ampﬁyl C@mq%lg 4191 s@fsuﬁ{ealam JheteMa%n Shbstili6d PRSI hikparyl,S

formo Qartlc es aV|ng an average dlaneter In

smhs@tuﬁeémgqlammw Hoorl, substifetpderglatisyls aylabsutl. spbguted
g;laqlfeqpls ary ﬁkg gﬂ“ Eub‘%ﬁ’tﬂﬁ@% ?la‘ﬁﬁ vﬁxlex%iﬂ"ﬂlélsubm%xﬁé aetsa@cted from

east "o  oact i ve I'S conj ug ated t

therqupeensisiingteé He Xt € Bod. (é?ﬁ CB}?élquaEN dﬂ@s—om O(ﬂrr&) alkyl, -

I
SFOR R S R SHRRICL QRIS I e DR IR, ors-
Ql{CHF(A1-Gs) dikpl], -HO2XANERsBed, and an ant i body. 15 The
conposition of claim1, further conprising a covering
wat er sol ubl e nol ecul e conjugated to the polyner on
the exterior of the particles. 16. The conposition of
clai m 15, wherein the covering water soluble nolecule
is selected fromthe group consisting of poly(ethylene
gl ycol) (PEG; phosphoryl choline (PC);
gl ycosam nogl ycans ; pol ysaccharides ; poly(ionizable
or polar am no acids); chitosan and al gi nate.




17. The conposition of claim16, wherein the

gl ycosam nogl ycan is heparin and the pol ysaccharide is
weoabosgisgd47 ¢ aci d. 18. The conposition of cl ai m BCT/US2006/003575

wherein a particle includes %rom about 5 to about 150

nol ecul es of bioactive agent per polyner nolecul e

chain. 19. The conposition of claim1l, wherein a

mqtqr#m)(cln@&) aikyl]e-NH(CEDIN@AR ), ahe NERIR "pwherearRiged R'° are
ecul a n.range from about 5,000 to about
m&%@?‘%@g. E{Z\lﬁbﬂ'ﬁ@ b:l@/ osition of claimi1, wherein the
at | east one bioactive agent is conjugated to a
280! yImeconpbsitivl off claim Lhexpapt thatiwesnol&iles Shithe polyposart ipartially

of .claiml1,. wher symer nol ecul e has from about
crgssjipke 36%81&0%% egﬂ?@?q{)ﬁ%’iu@g&lve agents attached
thereto. 22. The conposition of claim1l, wherein the
290l yFtercomposithni efictadd 24 mxeeppﬂiaymnndﬁoubodﬁthﬁa)oagmtis covalently

PRI RGBS o Sl BT,

R5 is selected fromthe group consisting of -O, -S,
- NR8- , grein R8 is Hgor i‘z C8) al kyl ; and R7 is

bi oact Hva agent. 23. The c osition H)f Hcl aim 22,
Rt ﬁat"“tﬁ/\‘/&‘o?_r?or‘é fifiecl (b'th‘r‘Fﬁ N5o1CyrefCHptasNH

Eap]

ol inRed to Provide afl - R5- R5 céhjuggte. 24. p’ 1
conmposi tion pf cl |7m 22,.,exce that i oactive
agent is coval tIy I nked to two arts of a single
mer rmlecueof strucual FR3orrruIa|VthrR§ h the
Tl Ugale and: depan—qaﬁn ->e £l Séﬁﬂ1
he gr p—lcons of - O-H 8S-, S
whenein R8 is H or Y Cl-Cs)P IkyI and R?lsthe n

bi oactive agent.25. The conposi tion of claim 23,
except that Rl is indepedgemlh(XC2 - C2 ) al kylene or
| e
BT LR B RS 1808 g B Fatn,

((CSQES') Gﬂf&)an@ﬂéﬂﬂ shdijtutsdibeldatkyteae Seﬂ Mymbﬂed het@8cycHy system

| bst i | oal kyl.
R ke L R
h&eﬂoeﬁdheCtCE-(Dd’)hIkbﬂylg,rsobmkaﬁpi mlgquﬂ sﬁlpsthe(haikiyn'Sl, Cs and Cio)

bsti.tuted het |
o3 B R LR, PRy oot ol B BTy 11 e
afy kBl 0 s@sﬁduted&@bﬁkyﬂywagdauaernyi suﬁaﬁmeﬂwaylykenyl arylalkynyl

substituted heteroaryl st tut
suljsRipfed agpiliyngh JheTeRy ﬁubsgiaﬁ%% ¢ g&‘?@&dﬁf Eaewfmm“g of H, F,
O’Pﬁ%' I’ikéﬂe@éﬂal §u@§tJNog ed aryl al kenyl, aryl al kynyl,
substituted aryl kyn and V\/nerelnthe su tiéu(e:rst re
OB, dCer e llsvh Ker-gr @u@n TIPS TR BT SIR - CopgToT

é@%@@@)a‘%ﬁjﬂkcﬁ [g C?jg)]oﬁ@z)@(ﬁh’?ﬂ K[ % o)gél).

Ca)akigpl]] -NH(G-OXGRCRI). @8 wiypey {don y 6‘@ Ca0)

Ef e %¢< A

are i ndependently H or -C6) alkyl; and Y is
38e| etheepnipositior REclgroifp e@@ﬁsthapn%@d@ﬁule of the golymerds ceyalently

lmg%j((% 613 Iﬁéa%}e'\ﬁg&(“%%ugh ﬂl%c?lg%%ate an@ﬁ Tso( Cé?(aﬂ@legle or (Cg-Czo)

aNR8¢ne0) NR8-, and - NRBC(=S) NR8-. 26 The corrp03|t|on
of claim 25, except that each R5 is -X-Y-. 27. The
conmposition of claim 22, conprising four nol ecul es of
the pol yner, except that only two of the repeating
units omt R7 and are crosslinked to provide a single
- R5-X-R5- conjugate, wherein X is selected fromthe
group consisting of (G -G 8) al kylene, substituted
al kyl ene, (C3-C8) cycl oal kyl ene, substituted

cycl oal kyl ene, 5-6 nenbered heterocyclic system
contai ning 1-3 heteroatons selected fromthe group
consisting of O N,




and S, substituted heterocyclic, (C2-C 8) alkenyl,
substituted al kenyl, alkynyl, substituted al kynyl, C
wanoe@sts4ar yl , substituted aryl, heteroaryl, . PCT/US2006/003575
substituted heteroaryl, alkyaryl, substituted
alkylaryl aryl al kynyl , substituted arylal kynyl,
| kenyl , . subs uted aryl al kenyl , aryl al ky
3 ]s u bsﬁtetcatie%ﬂ%ﬂmf tefﬁw %melaﬁewemﬁoew fora W@@Xﬁage mqhener
depbl Whdn@emidiQsRed hevigg. oup consisting of H F, 4, Br, I,
CI C6) alkyl, -CN, -NO2, -OH, -0(G-C 4) aIkyI -
- aIkI -SK=0) (G -C6) al kyl], -St(QR2) Cl-CG)
32, kh}ﬂe cogp%qlc]n ofelagn 1, \@]fegmjhe(comos@g)n the Raﬁn)lTs have an average
diaréteRih [N | £ abd¥E] (KenEhbiers1OBoul 400l nhicrons and the at least one
-NH( C=0) N(ROR10) ,. and - N(ROR10); wherein R9 and R10
biggcive %&fébléﬁ&@?tﬁqdyn@emaﬂ{c -C 6) alkyl. 28. The
conposition of claim22, except that two nol ecul es of
33, he MelcyMPésitntorRRih B2l Whérdi B8 ﬁbﬂnﬂl'é@ﬂlrﬂl@r RhRYibLcRBring of the
R5- X- Y-R7- R5- conjugate. 29. The conposition of claim
Podymetay cept that one nol ecul e of the pol ymer is
covalently linked to the hioactive agent through an -

34R5- R‘?re\éoﬁ(podﬁﬁm dTlciagly @, whdréth Bghiciids fré1Rabdit 3 td aflolit 150
Is.selected fromthe group consisting of

m%%ul‘?ﬁ or})thezﬂlWP‘é‘h”egen@%E‘t lympefraiec¥sky | ene, (C - C8)
cycl oal kyl ene, substituted cycl oal kyl ene, 5-6 nenbered
3%et éﬁf@@yﬁbbsﬁu&}tﬁ‘bﬁiﬁl ¢ Onlicadin b PelyheSmbleé ¢ BatffviBabout 5 to about
e ec fg rouE1Ee onsisting of O N, and S,
Blgt lﬂf b"aﬁévte@ﬁ Yitephed ko 8) al kenyl 1,
subst ituted al kenyl, al kynyl, substituted al kynyl, C6
3eand The@pmpcsjtion of lahmh il § witieggin dfe)cbmpcli@i@rmﬁhef lcomprises a
subst i t u ed het al kyl aryl, substituted
phﬁpﬁwlgtcf} y cﬁFW aﬂ%j? substituted aryl al kynyl,
arylalkenyl substituted aryl al kenyl, arylal kynyl,
3%u bﬁhbbumpdsitiun)df kehainy [, whdnein éiecompesithumlis tn theifoifth ST disperse

ect dfr roup.consisting of H F, d, Br, I,
dr?@i g epa G ARG oH, L 0(G-C 4) alkyl .
-S(O C 6) aIkyI -SK=0) (C1-C6) alkyl], -st(@)(C
381- OGIhaadokryalo}iﬁombWéiﬂn,370}?&reiﬂﬂ(e@ﬁi)st—ie rod@ed )oglakagbylizer.
-S(OZ)[N(R9R10)] -NH[ (C=0) (C C6) al kyl], -NH(C=O) N(R

R10
39_(.3 Cz%lge (%Fr Oflene ad %t &nggnqh{?(o 1121?111(1e ﬁqg gﬂ%g&hﬁé 3 n(e;guhzer
acRbfblerte pmddmﬁemdemmlsiﬂg dispgr&jd dxolmas otthk yd:hml@o. The
conposi tion of claim 28, except that one nol ecul e of
he | . i ti. T
40tagert[?lgtﬁ Osi O%OESM?%E%%%?% tﬂgﬁgﬁ%&%ﬂ%@hﬁ%&%ﬁn an injection
d@aichyhaemewmatabl@m gnistet the ngthpasiios by inféntios.onposi ti on of
claim1, wherein the conposition forns a tine rel ease

41pol Yi'e rcoﬂﬁ&‘i’ﬁon%%ﬁnﬁuij r@/ﬁla'rvﬁﬁ ﬁ{e%%abtﬂ/e 'g&ﬂ s l%?dropﬂhi% aﬁd is selected

onposition of claiml erein osition
frqzm ithei gsmuss:onest@gawﬁ a av@mdglec digpeptise, IPIntetIh tridasvger, RNéyand
ﬁ Rout 10 nanoneters to about 1000 mi crons and the at
east one bioactive agent is dispersed in the
particles. 33. The conposition of claim 32, wherein
4% he Thacoinpositonfafclaire #L.odepsin e DéTﬁcxs\a@enmgmtﬂme@he an expression
ion of claiml1, wherein a
syQ%@%ﬂ%lﬂeﬁ%ex}?ﬁwﬁggﬂggek to about 150 nol ecul es of
the bi oactive agent per polymer nolecule. 35. The
43 onpids icomnpesitish of Ickaimmt2, whekear i pxaessioh yyRtem peInerises & dedgrovirus
vebfopm about 5 to about 70 nol ecul es of bioactive agents
attached thereto. 36. The conposition of claiml,
wherein the conposition further conprises a
pharmaceutically acceptable vehicle. 37. The
conposition of claim1, wherein the conposition is in
the form of disperse.droplets containing the particles
in a mst.




38. The conposition of claim37, wherein the mst is
produced by a nebulizer. 39. The conposition of claim
wa 20060088@7 N t he conposition i s contai ned w thi RC&US2006/003575
nebul i zer actuatable to prdtduce a m st conpri sing
di spersed droplets of the vehicle. 40. The conposition
of claim1l, wherein the conposition is contained )
44w t hecempdsitioa of plakn bevliersdn thparticles encprsyleigmaquepus solution
e i o Aleacd o
coffiif & |EL G B REPARGI LPe Pyl @i e leas e iguetive
agbntdy dipteised.c and is selected fromthe group consisting
of a hydrophilic drug, peptide, protein, |ipid, sugar,
45RNATRR gorﬁ@ﬁitioﬂ%f cIARE 1 GRAERGS Ik pABc1ef erfehbulteih aqhbIRE Sdlikion
the DNA'I's a gene contained in an expression system
coglginingitheatflenst enehiwegivengef t he gene. 43. The
conposition of claim42, wherein the expression system
465 OMAHE $68pARiI0ADE BAM | UsheV @S 18 bicAdive BBt QIbRASIel 0 Of
claim1, wherein the particles encapsul ate an aqueous
pobmhanfricaptivengentingkivey aad thegagicles futhspegopmsise pgpvering fryed by a
. | | t one bioactive agent
dlfféﬁrgﬁgger sqend‘&ﬁz%\fﬂe%ﬂé&%g%ﬁ%s#ﬂ??%n of claim1l, wherein
the particles encapsul ate an aqueous sol utiagn )
4% 0 mI%‘r: SPHBOsitAE o4 elajme hovhesrie the pelymer {pams g egiering for theparticles
RSP i xRS i ¥ Qif8d&H polymer in
ango nt a?ﬂrl%ég %&gcﬁg S%}?véi oacf?i& e{/bé$é§3\é%g@ﬁ{19§<1? ure an dbt ?{gl
whigh the eiixtyrefig potiselubleonpri se a covering formed by a
different polyner in which the mxture is not sol uble.
487. THRRoGPEM dricRfin ®f widrdth Me bioaWher 2 i¢ IRArdPALYIBBA is
fornms a covering for the particles and the ?artlples
sefegiedl fiop the EHOHP Sensisting alta fydrophobipdrug, Rsatde, Hroteiy diptd, Rhend
St%m?lifferent pol ymer in which the m xture is not
ol ubl e. 48. The conposition of claim1, wherein the
bi oactive agent is hydrophobic and is, selected from
4% he AyminsPe-dRunERAYRET Prrtislepl iyeShRIBICSIIGR GRPPTFES AL %é?t one
biBARLE h%lznt ik if Abio@dehaae BElymESeontridinge! | - f orm ng
pol ynmer particle delivery conposition conprising at
| east one bioactive agent djspersed in a biodegr.adabl e .
pol ymed) aduiinpbelin et comyigme givinsegradably I?Ogﬁﬂeé pg & phpgrical
sttichrLARHRABD seupRhMBRiuIdAY kAP a chem cal structure
escri bed by structural formula (I), and_bg a water
s &) ubhisr sddlle satienepmnrising gt lsast predeck i donigalepolyfammo acid), or
i oni zabl e poly(am no acid), or the water soluble
SeCnl QAtet BTRBLE SR80k SRGFHsbNBpatiheiRalatilguMRiors of : 1)
pol yet hyl ene gl ycol, polyglycosam noglycan, or

pol ysaccharide; and ii) at |east one .ioni zable or -
pol ar ami no aQHHgm&H@P%gW“ﬂH§$ﬁiﬁ@§PPﬂﬁiﬁﬁﬁéFngﬁﬁgmndQand
units have substantially simlar nolecular weights and

wherei n the mjh gdedstnevignigible wpokhamipobsider is in the
range from about 1CkD to 30CkD. 50. The conposition of

| aj m 49 erein the | ecul ar I ght. .
whes i ool gt PRt i g4 Gef ol a0 TP
whérelthd @6le@ak vReight opthk polymet i8 én the kahgs bmabeut 10kt 300ED.

group consisting of serine, glutamc acid, aspartic

ci | ysine.and. ar.gining. 51., . |4 :
s L TherSPRnaar of P Puf i 0 EiE ERAES hEfthers over
16Wb sdded idagt ony oSihe o aaid vatsisan iontxiatlatos polar dnfieo acid spdected
from about 300D to about 700D, 52. The-Cf“BOSHfQQngf
fremdheygrawp cqnsistingett s EEMiGRId. AYPATIRREI, PPaG PG et
accept abl e agueous nedia with a pH value at which at

| east a portion of the ionizable amno acids in the
wat er sol uble chain are ionized, and wherein the

conposition fornms mcelles.



53. The conposition of claim49, wherein the mcelles
have an average size in the range from about 20 nmto
wahostos@A@ nm 54. The conposition of clai m49pCcnuse®isn03575
the bioactive agent is selegged fromthe group
consisting of a small nolecule drug, a peptide, a
protein, lipid, sugar, DNA cDNA or RNA. 55. The
51¢c onpibe Perhensition of plainnddraherqif diearpeatingaligrmptipg wHis jBre
I
s e R e I R Rl WO b 701
conposition of claim49, wherein the conplete water
5250l Uk eompasitionef elpim A fw&eympf@@ﬂﬁrﬂhé@?%@ﬁ?%’a?&@fﬁwe
aqgé)c!ug Ee&@%fh V?Leeat%ilﬁ(aﬂ?a&g p@ﬁioﬁ%}‘ the §c7mzaﬁéeammo acids in the

tion erein the hydroph o |c
w:stercsplubh chéin atpdopitdy st Wheagin ﬁw@h@ﬁ@%@n Qs RIceies
descri bed by structural fornula I. 58. The conposition

590f ehaichh ?JSmOW tRi 46, RgheRA! HEBRAcBMRE W&e%&@'@iz@h’b’the range
Sel ected from carboxyl’ate phenoxy propene (

P),
fromp gleduiy 80 nmde gbagt A0y dr o- D- sor bi t ol  (DAS), and
combi nations thereof. 59. A method for treating a

5401 S €83 @oRboditiin®rehtm U9, heRPing (ﬂoa&%e agkh B ssleekd REmitke group
the subject in vivo a invention gner particl

congiptingenfy smahmodiculesiigop Pentide, mpzotplﬁa & PR §3NA or RNA.
|'i quid dispersion of polynmer particles that
54, NCOFRRLABEsI RN df‘%ﬁ&h 49’ r\ﬂleEHuQﬁl@ tWale selgig bection ethepblymer has a
treat the di sease, particl es_bi odegrade by
maleoulsraraight e srmee 3°mé’|b@‘§§§])tt?1 &yt KOEP: ve agent " over
time. 60. A nmethod of delivering polyner particles
56 ONtBe oG odiidh diiclain e, Wheaae ﬂie‘é&mfi@&ﬁifzﬁerfsﬂlu’ale lséxtiah of the
site in the body in a subje I n need. ther% sai d
POHERHSETREAS ﬁ?l&%aﬁkj or pplaf wetex ipble e XHBISPEAY0f ¢ he
pol ynmer particles to an in vivo site in the body of
51.he Hekboppbsinhiesteldiha] wheadh 668 hpawophobicsctaggif drgrodtner has a

to. forma polyner de ot 0 ar cles of increased
chemical gpneruas destriked ﬁﬁﬁ ragto 8@Hﬁ ‘i se a pol ymer

contai ning at | east one am no acid and a non-amn no
5@Ci OTHERoRipYsiRET off Bid@SY, Wikréin ée polyenep obnyprises a MbietyTHetected from

met hod of cl ai m 60 rein rticl ha
cxtpa s margrerene |G epa gk FeOR bt o R BAShal
caRBndidhs Bdreof Ne net hod of claim 60, wherein the

pol ynmer has a chenical fornmul a described by structura
for Ia (1)

d of, .cl ai.m [ el .
G
lﬁoib&mr@&ﬂwqiowmelr pirticly @8RBI dpmpbsitien dsﬂhéan@anh ttel form of a liquid
Ner vous System jnto the ﬁer ito

CNS)
dispersigp P nergArticies @a&wgp@lab a%911%$18?crthviage\ﬂhse}ected to treat
e Bse s RMPRR bhiBbled BioddRF bAtRGMhAE adtidh i@fRlthsEhabipadive agent
gaitroenteral del i very.
over time

60. A method of delivering polymer particles containing one or more bioactive agents to a

local site in the body in a subject in need thereof, said method comprising

injecting a dispersion of the polymer particles to an in vivo site in the body of the
subject where the injected particles agglomerate to form a polymer depot of particles of

increased size,
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wherein the particles comprise a polymer containing at least one amino acid and a

non-amino acid moiety per repeat unit of the polymer.

61.  The method of claim 60, wherein the particles have an average diameter in the range

from about 1pm to about 200 um.

62.  The method of claim 60, wherein the polymer has a chemical formula described by
structural formula (I).

63.  The method of claim 60, wherein the injection is administered intramuscularly,
subcutaneously, intravenously, into the Central Nervous System (CNS), into the peritoneum

or intraorgan .

64.  The composition of claim 1, wherein the composition is formulated for

intrapulmonary or gastroenteral delivery.



