VARI ANT ACTI VI N RECEPTCR PCOLYPEPTI DES AND USES THEREOF
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

wappBilcaes on clains the benefit of United StatB&T/US2008/003217
provi sional application serial nunber 61/065, 474,
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2007, the discloggiia%g%%iﬁgiﬁﬂagﬁ¥kgﬁied upon and

i ncorporated by r . NI CAL FI ELD OF
THE | NVENTI ON The technical field of this invention

[0001] ¢| at ENIE oINVERHQR o'?ei?tﬁﬁ geosially 1 toc the -fields . mediggl frpatment

~ menbers and soluble TGF-b receptors, as well as

devicese BRddmethodm @il ugd. nkp padicutar] \the i isgentiorT eelates dai dgvices and
menbers for the treatnent of various disorders.

methoBAGKGREANDINY tiSsie ISNVIONhdY 3Hsody eavifyo rstichgagy s Mehfrom which
factor b (TG-b) famly of proteins includes the

cancefdu¥) prélcBhBerdlisO Bt biHe disqué has bEeh fenovakt | Vi ns, bone
nmor phogeni ¢ proteins (BMP), nerve growth factors
(NGFs), brain-derived neurotrophic factor (BDNF), and

growt h/ - di f f e k8HOINTFOFTREINVENTIg e fam | Y
menbers are | _ _ ' a W de range
ooozf); . M Al2ckiHa BREGERES, cdifaif adcSEeondiShs 1SN desirable
ow h/di fferentiation factor 8 (GDF-8), also referred
to pefQym<a BIgRe¥At I Which 2 mpecknen 9N sampid el Hsgiedsdgmoved for
for the nost part in the cells of devel oping and adult
patholegishbexaminatidre testssard anplysisat Anbigppydypically ptsutsain a biopsy

essential role in negatively controlling skel etal

cavity @we¢sapying thaispacdtféimenp ocelpied byNabufssuelthatwas réhbved. As is
83-90 (1997)). Antagoni zing nyostatin has been shown

knowrt, l‘bﬂtﬁﬁﬁrﬁf%ﬁetiéaﬁﬂﬁ sEHpEE Dy BRDsy ard! itﬁ‘@'s%b(s,%@g@rztr Qi‘arﬁgnation are

al ., supra, Zinmers et al., SCience 296:1 2002)

oy B8 e b e e UL, o
contrd 338 SO B SPALSTIS ity Shalhor ™ Rhob, o cancers

) _patterning in devel oping animals (Ch et al, Genes Dev

identified: py1biopgy (may7includa sulseauenipeemevaloopitispua swireunding the
skel etal nuscl e devel opnent and growth. Activins A B

biopsyasite, Algasing dheerilargedi navity anthépatedi'snbodyes@anteroeisytissue is
of two pol ypeptide chains, BA and B (Vale et al.

often tﬁ@ét@ﬂebﬁ&bgli(?eﬁﬁmmﬁ radigfién . by-cRénithérapy, bbby thddhal treatment
779-782 (1986)). Activins were origi naWy di Scover ed

.g., BeapPRe BheMEth! ' ' 0

(0. BRpPRERIRY, SFBbeEnirs) 488 il NoabfohiEt) flbog) or reoze
elieved to be involved in the regul ation of a nunber

f biological activities. Activin Ais a predom nant

formof actiyin. Activin,. ostatin, GF-1.1 and other
[0003}, o frapcep repiiaehimaybe Lﬁd@ﬂ%&w BetwilaeRyIY; @hdp a cavity in a
. through a conbination of activin type Il and activin
patient's pedyHRomMewbphotissuehbah kegenvrgronved etypicallyfehdwingeremoval of
serine/threoni ne ki nases (Harrison et al., J. Biol.
cancefdusntissRiecqduriRPa bidBeAdr 2Bl procedie: | Forkexampleydl. 8sPat. No.
have determ ned that nyostatin is capable of binding

6,923,752 tadlubock driiPe.$ | PaEIjiYlieator’Seal Noand/gws B & iLuibock, the
vitro (Lee et al., PNAS USA 98:9306-1 1 (2001)). There

sl 58 AN B FB1oSPIrdoR B S T e,
cescrl - BLBEE: B REBHGRELCTL” £ RSURs bRt HED S omove o

t herapeuti c nol ecul es capabl e of antagoni zi ng severa
TG--b proteins sinultaneous{y may be particularly
effective for these di seases and di sorders. In
addition, the production of protein therapeutics can
be conplicated by problens occuring during the
expression and purification of the protein. One
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domain is a human 1gG Fc donmain. I n one enbodi nent,

the protein conprises pol ypeptides having an am no
waeiod/1sregience set forth in SEQ 1D NO 4, 6, 8PCl0S2002003217

14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40,

cacefs (indieat 859 focler Biogbsn Funtperifonsce. one

rlses a p de encoded by the
form 8, Piabipl oFeaterty g 1o TBa, Gncer Jisarr o kot rFayity fegmaining
NO 3, 5, 7, 9, 11, 13, 15, 19, 21, 23, 25, 27, 29,
following rempvaggf tusﬁpe ®d' braqhytlzgapy'gln \gmlcr‘5a; sogge @‘gadfailon is placed
63, 65, 67, 69, 71, 92, 94, 96 or its conplenment. In
near tatind bide tabpdateédhe present invention provides an
I sol ated nucleic acid nol ecule conprising a

[0004]0! VOBt OtHdR e NgSstribsa Mﬂeéﬁbb% PAkViReB! i fée- thdatige tissue

enbodi ment, the nucleic acid nolecule conprises a
surrouggﬁ r‘éfL%Q&y gE& ?%' %%gfc%? rgHﬂy‘%\ Cofagéﬁjceﬁﬂé'e@‘:%ﬂer figsue that

mcIude)% anggﬂaé&le éillo%q,’ bogét’ru%@d f;{plagzgmeé\i in gée S?V'i S%uch devices
npl ement. I n anot her enbodi nent, the nucleic acid
may bﬁo‘#%t%*’%'ﬁfﬂﬂ%@& MPrgd? yﬁdat'@atthséaryn@@em@harapy, and thermal
pol ypepti de consisting of the am no acid sequence set
theraplydptthe ttissu@ suyogndingothei cavity drosh wiich the tikgueiwas re@ioved. The
10, 12, 14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36,

deluve@BJurﬁGn 4 thd Adeviée rhay feteiveba 60lid 6 abfiquid6 radidtion source.
70, 72, 87, 88, 91, 93 95, and 97. In a further

RadiafiéW dhiRBeht |st5kpr|@HOtBQIs%u€(‘éd]’aéEHtQHé‘|b%IIBHﬁ t()l'l’?l‘ie device by placing

conprises a transcriptional "or translationa

s 0 R RRTSE, TSRO, & R . s

i s, provided. her .aspect, host cells conprising
treatmpm; [%ﬁtefiﬁéi%' '€dare provided, and nethods of
roduci ng the vActRI I B _pol ypepti des_are provided. The
[0005F; cEenexamAle 3 SMaumoRipChRadiates ThesaRpcyatemt (MammoSite®
contai ning at | east one vActRI I B pol ypepti de or
RTS, Pratisian Tokrapeutiosedmni AlplvanettapGA |3000% USAjoihicioetgs, a balloon
the conposition is a pharmaceutical conposition

catheteP Withi Airadiatior sohedd bl BoRfigueaRbi ikeeRe #radiatibnisdurce that can
~ adm xture with a pharnmaceutically acceptable carrier.

be pIa'c@dawgﬁliﬁeé B Clesekfitn Q:raggﬁr?ﬁ 4 BYEAL: é’ﬁlerpé%trfb%%tcﬁny. It can

of treatlng or prev |ng a nuscl

. sease.in subj uff dis rder b

delive AR ERY i SnaiRin ot B ms ﬂwneaﬁ%%ﬁ%ﬁongcaav'% to the
VAct RI | pepti de or prote| n to the subject.

tissue n%wwl@d/\fa&ﬁhﬁgoaggeé§em%cl Thes ragiation auite r'érﬁypb@dly a solid
is not limted to, the follow ng conditions: cancer

radiatien siesxde:, hawesearl ariquidstadiation sewgetmeplalso betused with a balloon
sclerosi s, congestive obstructive pul nonary di sease,

catheteh ptated withint aftodyucavityc (eegl, dafrex@c Peaxima Therspeutics, Inc.). A
from HFWAI DS, renal failure, urema, rheumatoid

radlatléﬁ ts'b'h'réé Sucl@8-d fhiAfaBtteSar ﬁ\ﬂi?@ﬁ‘\'uﬂatﬂgfi( a?' fbeatheter may also
frailty, organ atrophy, carpal tunnel drone,

be us@dYe tog?sl[‘lt Pa'téfrﬁt NQM6 894 1% l?h%‘@ﬂ%\ﬁ t?é‘ attf?eters are small,

I na rom prol oiged bed res

oodonpyr st.r ok e fractur and
flexibic, Al afg %@vsﬁée%eeapeuv?m Paﬂgﬁiggﬁaeeg“mﬂ“ 3ed treatment
space fllg |nsuI|n resi stance, nuscle wasting due
locationywifflima, PalirtsgRAdwe pths dadighon sauree Haay des w@evgd following
I n anot her aspect, the present invention provides a
met hod of treating a disease correlated to expression
of activin A. In one enbodingnt, the disease is
cancer. |In another aspect, the present invention
provi des a nethod of treating a nmetabolic disorder
conprising adm nistering a therapeutic conposition to
a subject |n need of such treatnent mhereln t he
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as an inactive protein conplex approxi mately 375 am no

acids in length, having GenBank Accessi on No: AAB86694
WO SEQIEDNO 49) for human. The precursor protBCHUSR08/003217

activated by proteolytic cleavage at a tetrabasic

cach BLRFEER, BEashh ot Sl S8l 3, P8 48,1 T Hoon remais
witin S Sl B Lo Gt e e SRS such as

bi ol ogically active protein (Zimers et al., Science
the Mzwnogns@ 0023nd similas edeviessiand tsystares nfe.g., GliaSite® RTS
“prodomai n" or "propeptide" refers to the inactive
(Proxitdae Thersgleutics o)) ware luseful dbeteestdcaridertin tisslueasdjatémst a body
active Ctermnal protein. As used herein the term
cavity. hyostatin” or "mature nyostatin” refers to the
mature, biologically active Cterm nal polypeptide, in
n ' 0 .9l.oqi
100062 TFBue, SRS, RoyirfrotrlhBhsf Py iber SroRd FofBlrbd such as
allelic.variants | ice variants, and fusion peptides
umpeBiarty iRjgl: A3t Sy s anPbn s eaulitin (ST 8k and Shipes, so
reported to have 100% sequence identity anong many
that ragjatior dreaimendiafigmigsuk imdifiasences ik spsapes annlied to different
turkey, and rat (Lee et al., PNAS 98, 9306 (2001)). As
regionsseftl sheoandinGDHsdud, inefusling t‘bot spoBVFaridgegions of relatively low
nmor phogeni ¢ protein) having Sw ssprot accessi on nunber
dosage953wévrQ byDciforhiing the tedde &iﬁ%tﬁ@;ﬁaﬁitﬁ%out an inflated
as

speci es honol ogs of that protein. -1 .

memb@PPERH 5808 IodR %! AR Libiforh? oFW‘:BFﬂr@tI{-Bd1 r?diafi@r? caf'dPapplied to
acid level. GDF-1"1 1s involved In the regulation of

the tis&0 erior/posterior patterning of the axial skeleton

‘Pherron et al, Nature Genet. 22 (93): 260-264

1999); Ganer et al, Dev. Biol, 208 (1), 222-232 )
[0007f 133@%%@&5%& s9DRndRIAbIo Ballbak nobieh Ree @i Aredictable
] i s the honodi mer of the polypeptide chains BA As used
inflatedl iz andrehaps aan He: problematic, qrasticulady twith adallpion size suitable

protei n havi ng GenBank Accession No: NM 002192 (SEQ ID
for breddt bispsy/lampeetdmpcavitiesamhish aargs fremh ebob 08 tgaboilit 4 inches
that protein.Activin Receptors As used herein, the

in mai®iuPA arineteR dndPard iyp%amz%!@wmnéwé. RIIB) refers to
human acti vin recept ors avi ng accessi on nunber

NP_001097 ( SEQ ble ActRI I B
enconpasses th SOMIARY OF ThE NVENT IHAct R I B (SEQ

D 1 .18),,.Act.RI | BS EQ,.I D ,, 2 d,.th .
100081, ik JBYSNRI o O P oY GFHRHIES o1o JoSHElion Espues surounding a
as. Variant soluble

. Substjtuted with al anine, as well
Pat'enb\%tdeB?%‘IYy @@ﬂt pRytisuraRly tﬁr‘é%\é?ﬂs PRd enethadspios\sughstreatments.
i sol ated proteins conprising human vari ant sol ubl e
The inventipB isepamicolarlyosyitale i foe dreatimigetissue tadjdoamnti an padient’'s body
VAct RI I B pol ypepti des, or variant polypeptides). As

cavity fisreted By eémol/Akof teystie feAatbibpsy o Rhigttormgf ers to a
protein conprising a VAcCtRI I B pol ypeptide. As used

[ooosj;elfl\%fé LheciticdIy, al Gelicd 8H%borggfr@ foat®red égftﬁé Shveritfon includes an

ol ypepti de nolecul e purifi tto sone gree from
teri e : q . o
elong 14 RACURCE; Gaifhont 18E36P 2 40 SBital B o P S whicn is
config 3L P e e B eiicbyindhiBEh 206 aon S Bnfhan inisatlg caviy

. affinity of the variant polypeptides for activin A
filing meabet iof, balfoampsutrounding the dieaimentgacation on the distal shaft

wi | d-type pol ypeptides. In one enbodi nent, the
VACt RI I B pol ypepti de has the am no acid sequence of
SEQ ID NGO 2 or 18 in which @nino acids at either
position E28 or R40, or both“position E28 and R40 are
substituted with anot her non-native am no acid, and
wherei n the pol ypeptide is capable of binding
nmyostatin, activin A, or GDF-1 1. In another
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pol ypepti de, leaving the mature variant pol ypepti des.
Various signal peptides can be used in the preparation

wokomshe2pdl ypepti des of the instant applicati oPCT/Ukm®08/003217
si gnal peptides can have the sequence shown in Figures

portior]r. ﬁg\ﬂ é WEQO} Qn'g% I%?—zrssg% ?hﬁ%ﬁﬂ% ret%gmi-qoggﬂ%lfant polymeric

equences such

materfy; TGS EMAATEDH, ths ACbUBRNG AETRA PIRonR oy RTRIGTbe multple

olypeptldes may be used. In another enbodi nent, the
layers,ai.the IlBﬂ@i@biﬁp@@dlpléslnhavf@r@édubhbélsl -inflatedacendition has limited
substantially simlar to SEQID NO 2 and 18. As used
expansiemneto & lergickrinfladted betraditiomlwith thei balloonr afatesalt at or near the
pol ypepti des having at | east about 80%identity, at
materia@8 ElagitoNinitS 5 HnedBalddYs v%iluméﬁﬁ:t eﬁ;bv@mg.oﬁ%md@mmm formed

at | east about 95% identity, at |east about
conc ) Sty BEM B i gy s
v 1355080 B O L 90k s

erein _the pol ypeptide retains the activity of
50% tﬁ(ﬂb)‘?b'éﬂppd% -5’? e sy stpgssin 4hg fagned palymeyig ﬁ@terlal of the one
ability to bind and inhibit nyostatin, activin A or
or moGbiayerg .of |the shilloonoshoultde thenresadt 6f BB g@qansépt dfithe external
enconpasses fragnents of SEQID NO 2 or 18 such as N

surfacengre@ ber@Tbakdon torthet surfacec ardaniofiithg thaldon in the initial formed
substitutions at position 28 and /or 40 descri bed

condltfb‘hIr eiTRjs BRESARdiBN idHh BE! rkpRINENE] by tﬁ@pr%gggopfheb%s%'rﬁ‘ﬂ purface

and inhibiting nyostatin, activin A or

area J}%gdﬂg%hg off)ﬁ{\@j it | *)Y the %5"{)%‘? téﬁ’ﬁ%?ﬁ%ﬁ?gwn%@d external

eptldes rerers to

east o e, ad i ona hem cal or at | east e
surfacgarea Shane 8? Brafoiing egesPRlsnbs 8 RATCSHEHARy Sl dhe to-be-
conjugates such as glycosyl groups, lipids, acetyl
expanged iysfacgrareat ef thienballaan prefemd nEhis frakie should be not more than
pol ypepti des, conjugation to PEG nol ecul es, and ot her
1000%oplieferabtyi ess thahG00% drae scprebfotmmeuch Bsld yubee! Breferably, the
Variant ActRIIB receptor polypeptides (VACtRIIB) can
pre-fofth 39 ah ettt dopidduct N The Brecéds 8f Avension nekgy InW\?/I{YeVl@éatlng the

i ncluding nodifications to the C and N termni

prefoniﬁ(ra ?nﬁ@t & MV Fresriudl sthess iR thY Q{a?l%ﬁg%a{%ha‘f%rt'tﬁé'%mtlal formed

ypes such as mammal I an ce

condit@ﬁdrp%ﬁg) ecocg%o 'tg%nt?llengﬁh)rﬁgg ure éaf ﬁgelfr tgffgmrp mgetﬂe expan3|on

r|S|n |nact|vat N-gl.ycosyl ati on site(
and thp,{gﬁ pggg a%g&o@j%@ ‘g\e S &qg@rﬁp@@l(rg CyGle of)the material during
conservative am no acid substitution(s), of the
expanpieinypept i de sequences set forth in SEQ ID NO 4, 6, 8,
10, 12, 14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36,
[0010B8,Th@mu%le4dyeréﬁ)f tﬁé,inﬁaﬂtab!éfica\ﬁ@,ﬂlﬁ% ntelnb&bsh&@fid be formed
70, 72, 87, 88, 91, 93, 95, and 97. As used herein,
of a &Iﬁ@nﬁcﬁﬂﬁét&: "alAstoRdrz Polymer RERh P Ypsipédide ﬁélyhﬁétﬁﬂne e.q.

"a biological activity of a soluble ActRIIB 0

Pelletl‘e‘cﬁ"tem|I FhidPliy PRRfilatRe ff oc?ﬁ e? %CP%&‘?F% npfeqi}w tgéopolymenc

In vivo activities and v

te BER TSR OLIS A A Bl AT o Bt moy e

VAct RHB pol ypeptides include, but are not limted to,
the ability to bind to nmyostatin or activin A orGDF-1
1, and the ability to reduce or neutralize an activity
of nyostatin or activin A or GF1 1. As used herein,
the term "capabl e of binding) to nyostatin, activin A
or GDF- 11 refers to binding neasured by net hods known
in the art, such as the Biacore nethod described in
Exanpl e 2 below. Also, in Exanple 2, the pMARE C2Cl12
ceII-based assay neasures act|V|n A neutraI|Z|ng

. . . NN~ oA A



Fc, E28WSEQ ID NO 91), VActRIIB-1g& Fc, E28Y (SEQ
ID NO 93), and VActRIEB-1g& Fc (SEQ ID NO 95). The

wQ ar08am233 have been denonstrated to produce | eBGT/US2008/003217
aggregation conpared to the wild type ActRIIB-1g&

emplol S e ARIHARE, TRkl of the BalBiiRnETs i bé A iépg of polymers

attached to a nonpol ypepti de nol ecul e for the purpose
°ra°%‘?°|¥’6‘ﬁlrerr| ng desired properties such as reducing
radation and/or increasing half-life, reducing
100111 odpaliaans SispiRlRg AANATBIRL W& Ediopacuendriddsr Wisualization
the biological activity of the Act RHB pol ypepti des.
for pdsitior| aapd meyrametas vienifitation tarid aC€ fort pbsitibhald vedfication and
I i near pol yners such as pol yethyl ene glycol (PEG,

radiatipfl Yosei MAanmingext TAB; bAllbbR dthensd10eE ShRiyO!bedr Ridibpaque by
(such as a steroid); a carbohydrate, or an

comp&Undif ?S&l@@ﬁgg nts H’ltg éhé T)aﬂp8{1 r?ﬁéte?é eébtatinbhﬁe inside and/or

rese provi S 1SO nuc ‘el Cc a

ules ¢ nuc eot i,des encodi.n
outsidfASERAESS oF ) A FIRED DRVl depipadigeatrial & pepyding a
. herein the term"isolated" refers to nucleic acid )
radiopgguednaterigh betweeq kajoeBtayersyr Radiapaquenaarls qignaterials may
material. In one enbodi nent, the nucleic acid nol ecul e
be onef of reore ¢netals iofitbat gmupc copsisting of faoitginog| tumgsstén, rhenium,
encodi ng the polypeptides of SEQ ID NO 4, 6, 8, 10,
titaniud® andi4allcyB, thaheol8r cadfhpoimds2€ontdhing dxidés, oBfitand®m or barium
40, 42, 44, 46, 52, 54, 56, 60, 62, 64,66, 68, 70, 72,

salts s%z:h a%8tho§é,wl'ﬂ§h aQé ofteAd1s84- adpignichts he known

degeneracy of the genetic code, wherein nore than one

0 e
19012 SR T80 1At OBy EA BRSPS REfoe I RS Crerranly
has arﬁhﬂaﬁ%ble@éwélf |I|é§ mé%beég)r ﬁlbog%ét tg\g tr%ét:m%é:logqgt’ion which is

92, 94, and 96 or the conp Ierrentarg strand of SEQ ID
confignged o at,leapt ig part1fill the bady cawty tobe ipated. The degce also may

31, 33, 35, 37, 39, 41, 43, 45, 51, 53, 55, 59, 61,
includesan Gﬁmeﬁmmés,ccmﬁgtméd té4dbe andfl®id, ceamdhsticatioremdthda proximal
pol ypepti de having the am no aci d sequence of SEQ ID

vacuulOsodrceband ontOor fbre Maculfh pdfs 5;:38fer86|y é’r@xuﬂ& aﬁ’@or distal to
32, 34, 36 38, 40, 42, 44, 46, 52, 54, 56,

the caS/it?l fafing &3 m7o%r diteh 8¢ d&&ribel ¥, Sg“rPatagfch 95 9t2§uf§11 and co-

|ant sequences can result fromsil at'ions

oSBT SR, SR 0 s SRR LS04 o

nbodj nent the nucleic acid nol ecul e of the present
assigned BnifieoRressit Assines. pAPpliRaliosos GeVWFhQV"I%I'féthe inner lumen
% ol ynucl eoti de sequence set forth in SEQ 1D NO 3, 5,
aspirates dluid 1ip e cevjty1throggh the ore az7maze, vadyurs3pods, and the
37, 39, 41, 43, 45, 51, 53, 55, 59, 61, 63, 65, 67,
applicéition of a QAU withid 196 wodyt bavitopplls tisstiedefiningathé odvity onto
SEQID NO 3, 5, 7, 9, 11, 13, 15, 19, 21, 23, 25, 27,

the ex?&ior3éf thé3inflafed §5v1ty3ﬁlhng]met4|%er%pkgﬂad withirrthe edvity so as to
1, 63, 65, 67, , 94, and I n anot her

°°“f°f n%%‘?’éf:uﬂ'ﬁﬁ?%ﬂ‘ ﬁﬁ#%*r’ffé‘??éﬁ‘&of@'?@{"%ﬁ%%ﬁf o

[0013f03ﬁ% t%gg%g%%topoys esgnb%cri]eypo@alpe%l Je- apy |caﬁ§rgs §ena| No.
2 31, 33, 35, 37, 39, 41 43 45

11/357%%74,5§i,leé99n6¥eb@gary6g7 @065 gind; [Serigl’ Noy 1y,$@397§9 filed on

wherei n the encoded pol ypepti de conprises an am no

aci d sequence as set forth in SEQID NO 4, 6, 8, 10,

12, 14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38,

40, 42, 44, 46, 52, 54, 56, b0, 62, 64, 66, 68, 70,

72, 87, 88, 91, 93, 95, and 97 and wherein the encoded

pol ypepti de maintains an activity of a VACtR B

pol ypept i de Nucl e| c aC| d nol ecul es of the i nvention

o .



and related cell lines which growin serumfree nedia
(see Rasnussen et al., 1998, Cytotechnol ogy 28:31) or

wW@R0sg1n2a3 n DX-Bl 1, which is deficient in DHRRC(/58m08/003217
Ulaub et al., 1980, Proc. Natl. Acad. Sci. USA

wovef £ 0t PR a5 Al B £lad B Lt

embodiing emiikes (@bdRs IRURBIOTEeSY Geyd The drpssnicnyention however,

cells, BHK (ATCC CRL 10) cell Ilines, the CVI | EBNA
providesienhaneed d:@ntr@é aver the expansion chihegbalinemend aymrreipedictable
cell line CM (ATCC CCL 70) (see McMahan et al., 1991,

ultimateViB@lidon di@e283d ) shdperanTkeds e otherdadyantaiges slithe present
as 293, 293 EBNA or MSR 293, human epidermal A431
mventﬁfh' lafe deyeme M ﬂ?&% G&'ailsm tﬁé r1‘8"0\& ngnéétﬁﬂéﬁfﬁé%hﬁﬁéﬁ (?nd the

lines, normal diploid S, strains derive
| of prlnary tissue, primry
acconfgaﬁ')ﬂadr#‘eyérhﬁ%égﬁr%@s HaK or Jurkat cells. Mammali an
expr essi on aduct. eted or
sol ubl e polﬁm&ﬁdﬁrﬂi é@@m&'g‘ romthe

wth nmedium Using an_ appropriate host-vector
[0014ﬁygﬁlgw@e J Agtqqppgqgggy@é/ﬁw ofa gat@eﬁﬁfdiﬁ)e@@ embodying features of
reconbi nantly by culturing a host cell transforned
the inwgntionanclodinges siutilayersidobaltoont ai ni ng t he nucl ei ¢ aci d
nol ecul es of the present invention under conditions

[0015F! Imgumzf's)ra tparslerse erossTsadtivhosfithe ethéter shBfthakers atbng the
for Tong-term high-yield polypeptide production. Once

lines ZSE%hoWﬁ' }ﬁ:,ﬁg @ jransforned with vectors that contain
sel ectab rkers as well as the desired expression

I d . arow. for . 1-2 .
l°°161§ay38\“e% 3F STale Bl dFste SN negtidtil Vi P fiimutiayered
ctive ned|a. Ege sel ectabl e marker is designed to
balloog|vy SR Igie Zecovery of cells that successfully
express the introduced sequences. Resistant cl u s of
[0017k¢ aﬁjgyret Aalssapremiarassl pectiongl niewrdf theebalieen welhghown in the
ti ssue culture techniques appropriate to the cell |ine
circle #dphdyigdre 3wo diustratetheomuttipte Eyerotheyéof. econbi nant
proteins is found in Methods of Enzynol ogy, v. 185,

[00181Coegetd 5 iDaM. enlafhed afadInGl BfexsSsdchBADS- a FAdiaHo® tube taken
cases, such as in expreSS|on usi ng procaryotlc

along ?B{étlﬁ'é’é 5@‘§B8%Hr e F rgojl ﬁéﬁj%x% Hgtpf%yh{é\fﬁnéf' 8"radiation

need to refo OXI o’a pro
st ruct nd di suI f| de i nkages gener at ed in
source ngbpa‘tr% t[)eeatme agéﬂ”ry active. Refol ding can be
acconpl i shed using a nunber of procedures well known
in the ar n .
exposi ng bﬁgﬁﬁﬂw c Male - 2
above 7 in the presence of a chaotropl c agent The
[0019ke| ectThmpestsenh dmantion previdesidexicascantmethods éar treatment of a
for inclusion body solubilization, however a chaottope
patient's Hodyi cavityy lFmede)aampleo\WVicrHsnandltmetHdms. h&aviagrfeatures of the
chaotropi c agents are guani dine and urea. |In nost

inventioRsar®, usdtPtd BEMeH r@ifiordat bier IRlatiel imb!d bRIpsY site or into a
contain a reducing agent plus its oxidized formin a

cavty BAEShE bl of EREREIASSuS R ME Bt tBty
[0020]2 mwfeg L§ é@JsftPa&g}# %%ﬁsfeésacé(ficf_‘qeme k?c.r:h Hgs an e%ongated shaft 11,

ei ne/ cystam n t at hj one/ dj t hi obi sGSH,
a cavifyfilie Faerlist of Glipal 14 otying dista] RAEICDTa! thenshalt which for the
2-mer capt oet hanol (bME)/di thio-bME. In many instances,
a cosol vent may be used to |gcrease the efficiency of
the refol ding. Commonly used cosol vents incl ude
gl ycerol, polyethylene glycol of various nol ecul ar
wei ghts, and arginine. In addition, the polypeptides
can be synthe3|zed |n solutlon or on a SO|Id support

M T




Variant activin type I1B polypeptides bind to |igands

that activate nuscl edegradati on cascades. VAcCtRI I B
w@oiognenes des capabl e of binding and i nhi biti nBCT/i82008/003217

activity of the ligands activin A, nyostatin, and/or

most %Ft: dbfi hes? & Qréd?ﬁ{ %dt%npghgﬁﬂogh Sﬁ?i Wépttng Qproximal end of

seases |nvo muscl

rea t f certai cer an her di seases 3s . .
shaft gion BITel T lbes §381 St o adaR'eE sRdcae in fuid
occur. when expressin purifying wld-type Act RHB or
commppBicRIIPBS With| e pnsa%g 24Tne§pe@yeb'gamtmn thec|shedts 11 which are

structured oligomer formation during expression and
confignred & receive ede aggnegatadigtioresabices 2t Thdudevige 10 also has an
expression and after pol ypeptide purification. The

inflatiorPiibien26! waieh RAmNRsd YontrhUHRAYER vﬂflﬁlrﬁﬂ%hén IFAEAC2Y fHat extends
nodel i ng, and mass spectronetry have indicated that

I
o and Wik RS LA o, it s e Bltlisahots At cerver
ec ati.c dr ogen. bondl ng inter actl 0,

of mﬂaﬁm@%ﬁ?h%ﬁé?y 3B MRt ARy 55 s s to oiiate imaging o
Signi ficant hydrogen bondsexi st_at the i nterface

the baligomand shafioMathin dbe patiorten Eo® limen Haiin $hpva'mef illed with
ActRI I B and R40 side chain in the other ActRIIB, for

radiopagueflud in higaddi Theadapten 13 alsoghas arnvesuatn tube 28 that is in fluid
i nteractions exist between E28 in one ActRI I B and R40

communicatienovitte lurheh& 3B.andhgse laimen r3tisiin fluidicormelnieaton with
may significantly contribute to increase the

proxinf VARIURNp &R 32 alimedt BY! B §H TRIi@ cdrﬁﬁiﬂnﬁdaﬂi%n' With tubular

pronot i on of noncoval ent and/or coval ent bond

I t
oA, BRI SR e Bl B o s
hese interactio s these t residues. ar nvol ved
fluid GOFRGNISALOR, Wt GURtoD HATLUEh #OH 3¢y o RFUAA givalyi (ubes 35-39

interaction. The residues 28 and 40 are involved in
extenchtirpugbthe inderigr phballean 13mndaare indluid oy mnication with lumens
:ligand interactions. Thus, residues 28 and 40 can be
20-24 withén shafted . Wi hé radintion delieeryrtubes 35, 36, 88candiBd @xtend radially
invention, to inprove the solubility, and reduce the

away ReGY gaRhteNine akis a0 WREIAtAE ifRiroPoPbaflesn fﬁhﬂrd?ﬂéf ® position a
E28 and R40 were substituted respectively WI th ot her

radlatIBHSs%J?J:@ %%IE&@t B‘ﬁTQt ﬁ% €p oﬁ?&W &?ﬁ@&’ndl b| ngag%‘évﬁg than a

Bl acore as s el ow. re detern1ne

second R¥lel MorfR” SAnuE B8 of2. o A0 oBe S BP0 being sighty

.. pol et'd are determ ed below. The results in
rad'a"be#swcg%d Piswihen e %%Jb&@gf%g'sﬁﬁéham@ﬂ | ofdber rr@y radially
pept i des and proteins having the am no acid
exten M\b in tthe ikalloone$4 rdapending apan thei need domianpadiculas treatment.
ability to bind and neutralize nmyostatin, activin A,
Moreower,GDBed 36, 36)t38%and 89 Mag Emarrtoritraowd istate fwitHihaecesses of
i ncl udes anti bodi es which bind to variant ActRI I B

suppoROhERMYr AL Sand BAE WH MBrd BPER: tibds MRChd iradiblly eRtdilied out of
to the vActRI I B pol ypepti des of the present invention.

the re&s@%%gtet??hﬁ b31166% 15% ?%Pﬁ%%g vplil‘ﬁﬁlal & \{?é{rgsthe rtgrf Epfizsﬁe

I €S navi ng Init for V

t|de f 10 ter useq, herein, the
o021 M EbRES e 7 “413 efl 58 %RA?%%%H iee.n{erm'n@pd dista
oncIo tlbo I es (see, for exanpl e Anti bodj es:
ends GG RAIBIP Torkias oULGIDRAARENLSAL 4 BINSH BRESIBRRHg receive
Har bor Press, (1988)) and nonocl onal anti bodi es (see,
for exanple, U S. Patent Nos. RE 32,01 1, 4,902, 614,
4,543,439, and 4,41 1,993, apd Monocl onal Anti bodi es:
A New Di nension in Biological Analysis, Plenum Press,
Kennett, MKearn and Bechtol (eds.) (1980)). As used
herein, the term "anti body"” also refers to a fragnent
of an antlbody such as F(ab) F(ab'), F(ab')2, Fv, Fc,



and ot her carbohydrates (such as glucose, nmannose, or
dextrins); proteins (such as serum al bumn, gelatin or

w0 pomanobdbul i ns); col oring; flavoring and di | BE€T/H§2008/003217
agents; enul sifying agents; hydrophilic pol ymers (such

tubula?st g%@ét‘ %Mﬁ%hﬂgﬁn&ég 3@:’;’3@0 gﬁﬁ u:jhsgr yel ||3t§§l The radiation

. serv ves uch. as benzalkonluntchlo
deliveReubgmi i} USUafl bé aeiall arSidathis hepaephimb iy Contact the
al cohol , net hyl paraben, propyl paraben, chlorheX|d|ne
interios suBaee ok the ballagrul 3 iranpefiated ¢enditionl vent s (such as
gl ycerin, propylene glycol or polyethylene glycol);
[0022 ugEhie ballmdroN 2 i$ puavided withntwd séparates tayers 60)and 51 as shown in
suspendi ng agents; surfactants or wetting agents (such

Figured$. Hhéféxﬂiaﬁ‘élonotﬁ@hewIIQbhaQ i8Sh &trated M F%‘Ur@%t\ﬁﬁh e Balloon in
as pol ysorbate 20, polysorbate 80, trit

an as tf{)ﬁ‘ﬁ@(? ld 86hditlbA s %W ﬁséﬁél‘?tlom ¥y r%‘?@/v)gz illustrates the

anC|ng agen S (suCrose or s

cxoank ) 5L BB B B Shoi b i conin. e

manni tol sorbitol); delivery vehicles; diluents;
volumetfig @g;@ﬂsgorhﬁdp§$ tham288%e0 f%/ th@dnttlga]‘qmm volume (diameter shown
. (Rem ngton's Pharmaceutical Sciences, 18th Edition,
as arrpwrb3)Gpreferakly delss thec k7 BUband fis t)g)i@tlypam;ut ZIE)&D};boUh&ZS% of
opti mal pharnmaceutical conposition will be determ ned

the inibigl bakoskivolurdel NVhile thet inflateendiriyid bRABon f1Zr is¥ROWh s being
the intended route of adm nistration, delivery fornat,

sphené‘QIOI inlesha R gfhﬁég%a&?se ﬁtgzpr aE@tﬁeR%%ﬂghgnaﬁ ov0|§It shape.

Phar naceuti ca I ences COﬁpOSItIOﬂS

oo LR ARE 54 54T 4 i B o o
g SRS B0 SHROR S, S, O SETRE el e

par ent er al adntnlstratlon The prlnary vehicl e or
thicknesses @f the Dajrannwedutayess eampesy tdepending bepen tther material
agueous or non-aqueous in nature. For exanple, a
characteristidd andetriecInrinuverc af rlagersayl yipicalgt ¢he fthickness of individual
I nj ection, physiological saline solution or artificia

balloof ek @P 185 tahgé Ifrrfl absis0.0bY3 19 N RAENDEE iMEH tbreté}ebly about
materials common in COHDOSItlonS f or parentera

0.001 ?@%guﬁbfot)tz' iRBh qu‘l'é'{)fo‘i‘él ﬁt&%@%é‘%{ ﬁﬁ"é bafodH witlis BBout 0.0006 to

W th ser ui umn are

about @‘ﬁ%@c e ﬁb?tg%t*ﬁb@g%’m Xt@%sgﬁf eBtH' 3""'0 8.5,

ceta e buf f er of about ?
10023}, thes radiation delemiubes 18, wmcha@ften@u'b@tthetﬁ@apter 13, may
thereof. In one enbodi nent of the present invention,
extend: thrpughtthedemeng 20&-2griepshaiti 11 cands mayatpembtubesx3ngot which are
sel ected conposition having the desired degree of
received biytthe supporphember 40cardiestendnintogthstistefice of bglicun $2.
Phar maceuti cal Sciences, supra) in the formof a

[0024] ycmhbt A fadialién Weln@@rﬁﬁib%@%h@ﬁ' &stbA thFolighnte intd¥or of the
therapeutic conposition may be fornulated as a

ballooh Y2 del&? n;é% Q?rﬂ? HERELAtf ba: )[Sghrlfu‘?étl ﬁl@%ﬁ@tibrpﬁrocedure but

SUCTOSG I ons can lvere

riety. of latio
they wild § fvagﬁﬁﬁ{%f U3p ) e PEvigh NakdPth s &rBenthe balloon 12
dm ni str s contenpl ated, the therapeutic
of the 6%%6%” calhetet 6{) g 86t Imatdpsied rnﬁettqrbﬁn%&a@en.qt the gatheter is
formof a pyrogen-free, parenterally acceptable
aqueous solution conprising the desired polypeptide in
a pharmaceutically acceptablg vehicle. A particularly
sui table vehicle for parenteral injection is sterile
distilled water in which a pol ypeptide is fornul ated
as a sterile, isotonic solution, properly preserved.
Yet another preparatlon can |nvolve the fornulatlon of

o o oy -



thereof, such as sodium al gi nate. Dragee cores may be
used in conjunction with suitable coatings, such as

w@eomsam2esnt ed sugar sol utions, which may al so PONUS2008/003217
gum arabic, talc, polyvinylpyrrolidone, carbopol gel,

not ap??{;ﬂrﬁt@ﬂr%%ur 9. %sﬂgﬁ% it IshBln4e g %’ﬁh%‘?\?(f)t: t@a%beﬁ plurality

ons e organi c so vents (0]

o bo DGR, TR e STER b R

or to characterize the quantity of active conpou
plurality of elengaigd. tabesniddd: whigh pre hundled tegether t@afﬁﬂbethe shaft.
used orally also include push-fit capsul es made of
Multiplgebands, may emtifclastheofubularemleaberapalohgstheirdiength to hold the
gelatin and a coating, such as glycerol or sorbitol.

tubuIaPmémf)elfs togetHdres can contain active ingredients m xed
fillers or binders, such as | actose or starches,

roozsio;tbffaeﬁz#éwﬁ%rﬁézé;?;f& o BRAISBASHY 081k 20, B éhoun as =
radiahﬁﬁ%%&&? ﬁﬁlsgé efr}ﬁs?{/) lo\éi-e?% Hov»{uﬁsﬁa t g‘rj 'pfadllsgwosto%rce 25 may be

col with or wthout stabilizers.
a 30"8@%‘}/ ﬁﬂe ara<§ﬁ§9 efcaSutBRisodnuidoFRdiglion squrees desfude, for
to those skilled in the art, including fornylatigns
exampleya|liguisgconipinirg ai radivdative iedine isetoper(e.g., I'2° or I*"), a slurry of
control |l ed-delivery fornmul ati ons. Techni ques for
a solid isotopeatfomexample, i’ of '"dYhesr & get edmtathin@®a radioactive isotope.
control | eddel i very neans, such as |iposone carriers,

Liquidbirgditiedi RiBrdds T aRAT borahRTcial pQK/Qi@oI@ef\‘ég angtrgﬁ@(’t Proxima
|nject|ons are also known to those skilled in the

Theraﬁ‘éﬁt Sq cfoAlgﬁease ' gCT"I'Hégr"yd %%gsbnﬁzte §§ p&r’ é}gﬁlé(sincludes

rOI edr orous polyneric mcro

e deliver h uti cal
e Ao SEA 8 o L BB s TR i sBdRtion dherapy. A
i ncl ude sem perneabl e polynmer matrices in the form of
cathetghéwgu ag Mickg- ggnlagyrg Xfay poures may raleq e uiized. The radiation
Sust ai ned rel ease natrices nay include pol yesters,
sourceh2rrogy lbe, eithe rypretaadeskintatte déyi@é31,(DagtheEme§8of4r&ﬂa)1ufacture or
copolynmers of L-glutam c acid and ganma

may bet foplded- igta! tiaeraieideSi dnefors oflafter BlagshEREifo a body cavity or
22:547-556 (1983), poly (2- hydroxyethylnethacrylatey

nger. , r , i

other %h@ Sfi‘;a ?grt]'ggtr egioh& @Héﬁnud}{a § %udﬁe fg}qb%?&@ﬂ ’dewce 10

embo@ n% f%?ﬁﬁﬂ%%% &h%cg?%qj}tybggﬁti@ %tn?%lri@fitpgg}epaﬁly available as

st ai ned-rel ease co it SO i n de | i posones,

b'aCh\&H?@PVc%ﬂﬁ"%téO’brseﬂéﬁeéd Ar§'aaf a'k%é\ﬂﬁ r?é?t HOEROgen Gl lowa.).
in the art. See e.q. Eppstel n et al, PNAS (USA),

Radiatign geesaise sejelivered by srmicremipitorsx-rapdengesi@h ahdescribed
phar maceuti cal conposition to be used for in vivo

in U.SaBateritdNo.88,808, 188pi Tl kyraytshhedares small) Bexiblei andrape believed to
acconplished by filtration through sterile filtration

be maRBMéBES endligh €0 FMHCPENRSiredaBcatfor] WRRIN & bafint's body.
sterilization using this nethod nay be conducted

[OOZGf' R r&dibfon [Soupke 128 LR Gl aPih | dafinc ?]Hea?dradnatlon source

econstitution. e conposition for aren

which @%%H %nl I| {1\%2 (5)3;?}%( %ﬁ r@gt g?lylgﬁ qd %q%owr g(‘)urces include,
for exdlfbe & i COPBIMBS anitisace n?w'sGé&eB%“(‘g?ggu& F25ar oy a slurry

or vial having a stopper pierceable by a hypodermc

i njection needle. Once the pharnaceutical conposition
has been fornul ated, it may Qe stored in sterile vials
as a solution, suspension, gél, emulsion, solid, or a
dehydrated or |yophilizedpowder. Such fornmul ati ons nay
be stored either in a ready-to-use formor in a form
(e.g., Iyophilized) reqU|r|ng reconstltutlon prlor to

e



materials are typically bioconpatible, sem-perneable
pol yneric encl osures or nenbranes that allow the
wo edosasr2df t he pol ypeptide product(s) but preR€nUS100£003217
destruction of the cells by the patient's imune
qt etgs| ab C Sndil
of a D B8k, o1 RBRtple RATRPLE o S Reo e oiiafng, 2 radioactive
Q_envi ned wherein nucl ei.c
isotop, e Pl pRIces dle dampaidily eva'lﬁﬁeﬁ%%paqpt;e@ Proxima
i ntroduced directly into the subpject. For exanple
Therapgetics, dngeiAIPBataitEh &adncbag ﬁgd@tlvmqm% (LS preferably is one or
introduced into target cells via local injection of a
more bradhyitherapy dsessiss tfouexamipley arradioaictive raicregphesgravailable from
delivery vector, such as an adeno-associ ated virus

3M Cumplanly. ofABL. ePaalt iMianvi r @therestitdtsle i Brathgt@erdpyt | rétllétldm)tsources
limted to, retroviruses, adenovirus, her pes si npl ex,

d |
mcludi'éI I[F>'I§n9'“ (RRR-TEOBrar élgé PR v?éei J@ﬂ'ﬁh&ﬁ m%&%[’sﬂ S% delivered

he virus vector ma INn VIVvOo

oy a i ﬁ@oﬁﬁ@gagy@éprﬁ-@ 551 S04 L5, 38, fe SRR I petent o

6,3193%&12’? rr;l;gl tu ctgqc g@ff@e ?%'Ee?m(:ﬁ%ﬁﬁidﬁw %?e I aartee%elieved to be
m croparticl e bonbardnent ene-gun). Uses of VACtRIIB
manegysfpbls enaigh %@qghébemsnragématm Withini alpatiensisrotly.
and pharmaceuti cal conpositions for reducing or
[0027]heutheldexriceg1® lanane pnovided Aat least yn partywitht atlubricious coating,
activin A, or GOF-1 1 in vivo and in vitro by

such 891 RediophilichMalsrial PEPhé d@Sridtblid cvAtiA RehyIREBt Astied to th
vActﬁ&Bogglypeptldes have a high afflgﬁ?s for d ﬁbt ©

eIongé\'ﬂ:‘,gs'?t‘fa"i'it §9or tthﬁ tgélléonaﬁd FBbint tb: reaﬂpe dtickih Pﬁg&sﬁ'lc?t)n during

ng an tin e bidl o actlv

el AR AL BT R bal s o tose

.l npro activity conmpared with the wild type ActRIIB
providgg) % T, ?éyrmﬁmt@ i A cpyHiemsattdvdromarner §B$pr@golymers are

~ below. In one aspect, the present invention provides
suitableet Hbessurfacascatytha device 10 eoay atsoninchidet an-ardiniceabial coating
and/or activin Arelated disorders in a subject in

that covasrd aif orsa Portion e therelevicky1 G dorhiiniitiee ithg rek ¢ffih@edusifg of an
dosage of a VACtRIIB conposition to the subject. As

infectigf €duhfg ebxtehledt %mmél‘#&l eCThel Sﬁﬁr‘h?crb@na@ oa'%l?fg”?referably is
such as mammal s i ncludi ng humans. The conposi ti

comw i, Bzze%g@*pgﬁ%ﬁﬁg@%aﬁé@oﬁioe%ebg#o%a@%%gsszzéﬂ%@fawew
sver B35 o"RIAGEY 5. RPketeL B el ) BR4SS b Boposton

are not limted to various forns of nuscle wasting, as
The aRimiceebiale cRBENG c MAYs @iekerze sark hantisantish of edisinfactant such as
rel ated di sorders, and bone degenerative di seases such
chlorhexa@ieneopberwjlschlﬁmielevmrt Rithé& csuitabde t biocsnipatibleb eamtimicrobial
denonstrated to be effective in treating nuscle

materiﬁ@ﬁhpt}a%i'laiéﬂi date Hydrofsili® wdatih§eas AntiRfiglobidl edodtRigshsuch as
in Exa e 3 below. This denonstrated in the treatnment

those Bf'oxﬂa'é@ bg YFed | AT )sug'oﬂh s@mcm@@&ﬂfﬁ%. oF ’Batc'ié‘rg"f [Fﬁé‘rtnatlonal

nmuscl wast'i ng in-col on-26 cancer ca eXI a

would ﬁ%% \éﬁﬂﬁb?é'e a?z\éﬂérﬁaqwe%at Qﬂ‘p FW ﬁ%nh 'cﬁgeHdg%ﬁﬁ 3R$ s rlltnmlcroblal

| ean nmuscl e mass, decrease in fat mass and increase in
bone m neral content. Miscle wasting disorders al so

i ncl ude dystrophi es such as Duchenne's nuscul ar
dystrophy, progressive nuscul ar dystrophy, Becker's
type nuscul ar dystrophy, Dejgyine- Landouzy nuscul ar
dystrophy, Erb's nuscul ar dystrophy, and infantile
neur oaxonal rmnuscul ar dystrophy. Additional rmnuscle
wasting disorders arise fromchronic di seases or
dlsorders such as anyotrophlc Iateral scler03|s

g, o o T T T B S - -



denonstrated in U S. application serial no:

11/590, 962, U.S. application publication No: 2007/01
waZw80122e3 the Act R B5 pol ypepti de. Adni ni st er i PQT/UB®08/003217

Act RI TB pol ypeptides of the present invention may

coating{fﬁéﬂﬁg ﬁBOﬁeﬁtér? di0fB gteroe&%%f) %e@Qﬁfggfgégﬁgqo at the point

enerative bone¥dl seases

where (R8RS e olets BE BRUPBIRENt or exanpi 6. that

nyostati n-deficient mce showed increased m neral
[0028} ontharbaliern ddnviayales benrrovisiedewith fadiopagre materiehtfacilitate
m neral content of both trabecular and cortical bone
detectin tduginge @ TonX-ralyeoe flloroseopit eisnagingich Suzh wabgings allows the
i ncreased nuscle mass (Hamrick et al. Calcif Tissue

physididi of bthar: §tafflo(d18e) the dike afdi sHape of e Né’llﬁo'ﬂ‘%d whether the

conmpositions of the present invention can be used to

balloohr|§?bg;§é}ﬁl rREhR St e @ﬁ(e‘?ﬂl@ﬂaﬁ’&?r or t%ﬂyst‘ﬁ% )ﬂén?r syrface of

en ‘deprivation rapy used treaf’nmen

The i nvent al so _provi des .
an mnﬁ&i’%&ﬁéﬁ%%ﬁﬂgw Bp 88 Rdbastit Tl g tal@eBatkaB8 il One
food aninals by adm nisteri nq an effective dosage of
suitabie,mefned fe B%tm tie,sufface iod amilaar. ISprmE ROIVED Rreferably
C-termnal nyostatin polypeptide is identical in all
essentiplscinessarae tpolymenet tisBapet, withpa isabvenhsuchi abdetsabydroédtan and
to be effective for increasing nuscle mass and
a radiopdgoenggéntt suohaay agdwdéredr aidtallic npatérial! esgedtatum, gold,
i ncluding cattle, chicken, turkeys, and pigs. The

platinuhGndl the IIke), P ithé eisita®sl rANBPAGId hidieridk. thie Hﬁ)&ﬁ?é‘k applied

i nvention al so antagoni ze the activity of activin
s [ S
to theA%&feWo'F’éJHf cié“b‘?;"%rhuﬂnggn%%ﬁ Bﬁmsa'?'nsdﬁ?ﬁ]é Zésor\éévrﬁffsaﬁ%wed to
evapogﬁ qua%&q tp%?gqlbﬁag%sﬁgﬁlag ?28%8‘;0 yr@ﬁ{)&) ea|to t%e balloon
Endocri nol 138 11): 5000-5 (1997); Coerver et al,
layer. Bheopuitipie qmrg)ofmba@qmg%wem sesused 1o thespathptar staft
Cancer 82(8): 1415-20 (2000), Lanbert-Messerlian, et
[0029F , THeydevioe dd ma@t&aﬂsx@;yto?tteaea body avijty ohia pit%enn]ulcegSa biopsy
bel ow, the vActRI I B pol ypepti des of the present

or lumpectoiyoriteavethireen piarplst briRt, P the eidriwdri deéséribed in the
treati ng severe cachexi a, reducing tunor si ze and

prevnogﬁgl Fé’f@h@g £136- Héﬁdlhgcﬁﬁgl'léﬁtﬁngl(”%? fAee The S|3 on the

col on-26 cancer c I a nouse

proxini%%rﬁﬁéf&%’ %%t]?\??e({n@e\bgef g?ﬁeg'uﬁn&gdéﬁf)l Osax{e%t%nngethe procedure

ver expr essi o a ostatin ex r essi on
when 4 BR0RGRTS. inHBILL o/ e o3adh 0 Rnprelpeat e enough
certain gonadal type turmrs The conposi tions of the
along grlesgtx thereefi seuhat page thre babeomisimdated taite duigichaendition, the
with other therapeutic agents to enhance their
cathetehshafbeani e &lded s coiled ervdeplaceg aineet th patiet’'s skin before the
ef fects. These properties include increased activity,

extendrrtﬁfe@'lﬁl?f@f s tehtrhet péﬁﬂmyd@%éQ?éétﬁfént isierie dfkdd. At the

reduced toxicity, and reduced

et o SRR ik, T8 101 TR B4 RS Ryld B BB an
d hi, |

e colf B kB 5, ReCBRt o0 8 BB Y5 sfRSn tereor

pevioySh i SRS e LR Safl 5! sty o

Specifically, conpounds of the disclosure have an
appropriate degree of solubility in agueous nedi a that
permts absorption and bioaVﬁiIabiIity in the body,
whil e al so having a degree of solubility in Iipids
that permts the conpounds to traverse the cel
menbrane to a putative site of action, such as a
partlcular nmuscl e nass. In addltlon the vActRIEB

N o a1 e o, . Y Y | o



sequence is SEQ ID NO 61. Double stranded DNA

fragnments were subcl oned into pTT5 (Bi ot echnol ogy
w@Re@satks | nstitute, National Research Counci | PCEOSZIA8/003217

(NRCC), 6100 Avenue Royal mount, Montreal (Quebec)

crsf2 Bl S e e o
a4 S ST ReblF LRI ERet e . e

or nultiners thereof and or hinge linkers
shaft @@mtew geqytu @ 1N, abat 0.ringf(26t 187 Jnavs PHeEbly about 0.2 to
engi neered vAct RHB- Fc and vAct RI EB5- Fc was carried out
aboutds4fioth dbsl-102emanyitypiealyl 032 iirmott 68 ofim).heThebindividuel radiation
nol ecul es were expressed transiently in serumfree

lumensuaike BBbaN 00 B ebot® . §5 ineh 1(9.5-318 Rl pregsaBRyCAbout 0.04 to
Council of Canada, Otawa, Canada) maintained in

about fd. qeﬁgg d(qHC? ﬁ@gpq’gﬁ‘ﬁéhtgg dér\fl\sﬂotgﬁé1 gggfg‘ﬁ%;iﬁfdrggfrl]%tted configurations

s YT e PP G A s 25

the cell inoculumwas grown to 1.1 x 106 cells/m in a

7.5 cm) InEANSYREe dMASIPNSAI(HIMARES; 1nc.). The shake
flask culture was maintained on an | nnova 2150 shaker

[0031}] aMY¥bilenpartisutardpuns wf the Buiestionthiaye aersidostraied and described
RPM whi ch was placed in a hum dified incubator

hereinydt willbenappartend THatavaticu¥rhbificationdrand imprefements can be made
transfection, the 293-6E cells were diluted to 1.0 x

to thelﬁ\ﬁerﬁ@n' stékhe "é&férftrn%”t‘%fr&ﬂbuélv dé%'&ﬂbédeﬁle"ﬁrﬁﬁsoélgﬁfénts of the

in 100 M FreeStyle nedium lasm d DNA was first
cathett%?g%g/ éeofr@nb?ggégﬁlﬁ lc%h‘f’ﬁggﬁgna’i rﬁ%g@ aléz %@88% Himilar devices.

worechB, BUPURLAS o, TS SRR by g s i

m nutes and then added to the cells in the shake
some fqrawingstaedt ot Buothrrsr Supdbese skilledeint the arbwill regagnize that
of peptone TNl (OrganoTechnie S. A, TeknieScience, QC,
individoah fekt)iresasf anel@badiment bf thef invention waertie adimtinex with any or
0.5% (W v). The transfection/expression was perforned

all thd deatdres dfyanothéi @mbiddisient.neAccardirighpnieds st intendsd that the
harvested by centri fugati on at 4,000 RPM for 60

inventBmBé Sitmifdd theSspetific e ifehto ﬂlu%ﬂ'gté?i’.( P Et% Sth?l‘%{é‘%l’ﬁntended

carried out as follows. The vAct Rl | Bhuman

that thh r{veln'tl %e"‘@%@#{}@?iﬁ%;@@% 8ﬂﬂbq gﬁéélﬂr%ds E%lms as broadly as the

. aﬁ_@%@ \ct Rl I B (E28W - hul g& Fc and pDC324- vActRI | B
prior €M g& Fc (according to Bianchi et al., Biotech

and_Bi oengi neering, 84(4):439- 444 (2003)) u3|ng a
[0032L: aFrrmsl ichc@Sopplemeanth newber e companentt, aidavica’i dmeans’,
of the host cell line with the expression plasm ds the
“‘manufattue"wépertiondwsectiont r'steds” eands etards iafnsimildr unmport when used
W thout GHT for 2-3 weeks to allow for selection of

hereint §falPh@tsiB doAstEus®asRVokiny the praiadibhs oﬁsblu @@ §112(6) unless
sel ected until they achieved greater than

the fofé’%@g 'élélYns Eggﬁasgﬁ)]ohsé’fthé Gy @é%ﬁﬂm‘fﬁe G fdtefollowed by a

cont al ni ng xate

i b R o Rob o SRS 0 B 6 ot an

anplified pool of stable transfected cells was seeded
in 96-well plates, and candi date cl ones were eval uat ed
for gromh and productivity performance in small-scal e
studies. Pre-master cell banks (PMCB) of approxi mately
60 vials were prepared from 2{1e chosen cl one. All
PMCBs were tested for sterility, nycoplasma and
viruses. A VActRI I B-Fc expressing cell line was scal ed
up using a typical fed-batch process. Cells were
|nocul at ed into a V\ave b| or eact or (V\ave Bi ot ech LLC)

o N | . o s o o



(1:1) wth sinapinic acid and applied to MALDI - M5

(Appl i ed Bi osystens Voyager System 2009). This
wee@satzee was used to check nol ecul ar wei ght PET/UR08/003217

nol ecul es. Determ nation of binding affinity, and |1CsO

. (0] . .
all patift 465 IcabpS atolt el b S n RoY AR PBIALID) Bhrency in thei
. R40 were substituted respectively with other natura
entirelyi o acids in fusions with 1gd Fc as descri bed

above. These were generated with or wi thout Iinkers,
as shown in the Tabl es bel ow. Each vActRIIB-19gd Fc
sanpl e from conditioned nmedi a was captured on goat
anti-human 1g@ Fc antibody (Jackson |Inmuno Research
cat# 109-005-098, | ot 63550) coated CVb surface. 20 nM
of Activin A was injected over captured sanple
surfaces using Bl ACore2000 (BIACore Life Sciences,

Pi scat away, New Jersey). The resulting sensorgrans
were normalized to the captured RL (500 RU) of

VACtRII B-1gd Fc variants. The normalized binding
response (RU) for sone variants are shown in Table 2,
and is further described bel ow Relative binding
affinity for activin was al so determ ned by Bi acore
nmeasurenents using conditioned nedia obtained from
manmal i an cell expression. Activin A (20 nM was used
to capture sol uble receptor polypeptide in the
condi ti oned nmedi a and neasured SPR signals were
normal i zed. Normalized SPRof | | | | I: > 60, ++++:
40 - 60, +++: 20 - 40, ++ 10 - 20, + 5 - 10, - : <5.
Table I A and Table I B summarize the results of the

rel ative binding data. The tabl e bel ow shows t hat
certai.n enbodi nents of the vACtRUIB-1gd Fc in
particul ar bound to activin A with higher affinity
than wild type, or retained conparable affinity with
the wild type. Table 1A WId-type and Engi neered

Act RHB-1gd@ Fc Binding (Stable Transfectants) Table IB
W1l d-type and Engi neered ActRIIB-1gd Fc Binding
(Transi ent Transfectants)C2Cl2 Cell Based Activity
Assay VACtRIIBS-1gd Fc and vActRI I B-1gd Fc variants
were generated as described above. The ability of
these variants to inhibit the binding of activin A or
myostatin to the activin [1B receptor was tested using
a cell based activity assay as descri bed bel ow. A
myostatin/activin/GDF-1 1-responsive reporter cel

line was generated by transfection of C2Cl2 nyobl ast
cells (ATCC No: CRL- 1772) with a pMARE-luc construct.
The pMARE-| uc construct is nmade by cloning twelve
repeats of the CAGA sequence, representing the

myost atin/activin response el enments (Dennler et al.
EMBO 17: 3091-3 100 (1998)) into a pLuc-MCS reporter
vector (Stratagene cat # 219087) upstream of the TATA
box. The C2Cl2 cells naturally express activin
receptor I1B on their cell surface. Wen
nyostatin/activinA/GDF-1 1 binds the cell receptors,
the Smad pathway is activated, and phosphoryl ated Smad
binds to the response el enent (Macias-Silva et al.
Cell 87:1215 (1996)), resulting in the expression of
the luciferase gene. Luciferase activity was then
measured using a commercial |uciferase reporter assay
kit (cat # EA4550, Pronega, Madison, W) according to
manuf acturer's protocol. A stable line of C2Cl2 cells
that has been transfected with pMARE-|uc (C2Cl2/ pMARE)
was used to neasure activity,jaccording to the
follow ng procedure. Reporter cells were plated into
96 well cultures. Screening using dilutions of the
wild type and variant ActRIIB-1gd@ Fc fusions
constructed as described above was perfornmed with the

T T L e T T 1 o, . AN L "



addi ti onal variant pol ypeptides as well. These
variants were the mature truncated vAct RHB
w@oelogpenes des | acking the signal sequence and P¢EUB2008003217
six amno acids of the Nterm nal. These sequences are
shown in Table 3. Table 3 show the percent aggregation
ofthe protein after protein A purification, and the
WHA %v Lt h respect to myostatin. It can be seen
—iﬁ&—"ﬁ%@&ent aggregation is nmuch less for the
vari ant pol ypeptides conpared with the wild type.
S mlar results were obtajned for nmature truncated L
vAct Rl @ayaﬁtﬁbeswpager iffadirding Ysssressusrrynding adndy sitegwithin a
~ the N-termnal four am no acids, and with identical
patient,teroprisiogons as shown bel ow. Table 3Table 4
identifies the sequences corresponding to SEQ | D NO
1a.99 ian eluhgatedishakt wHich hag a distall poafdhidhfigdied to be deployed
CATHETER W TH MULTI LAYERED BALLOON FI ELD OF THE

| NVENTWhin[tB8®Hdydifes | nvention rel ates generally to
the fields of nedical treatnent devices and net hods of

e. | ' : [ nyentian. es t ' .
S et H83hEHoRatioh BE e SR LS EhANER A LSy receive
cavity, such as a site fro ich ncer ous, .

oo o e atiaf Sofrcet tadrraffale His i of s a sutrounding the
BACKGROUND OF THE | NVENTI ON [ 0002] In diagnosi ng and

t r eat i PRAX S AN medi cal conditions, it is often
desirable to performa biopsy, in which a specinen or
sanpl eaninflatatdedallson suoeddingr thedteathnegt dadation with a wall
exam nation, tests and anal ysis. A biopsy typically

resul tthereofehavimpayleasyiviy lageedipyi ng t he space
formerly occupied by the tissue that was renoved. As

i3 Knoywe dabical i1 WHEtER the W%EMC mé}8ﬁ§| & I%Qa one
ally I'n the

subsequent exam nation are typi enpl oye

v RS o 4825530 R AL 0B I fen o o

mal i gnapt, Treatppnt of cancers identified by biopsy
membgy s %ﬁef]%@ %ﬁﬂggﬁﬁ%’ﬂ@t'?%mval of tissue surrounding

the biopsy site, |leaving an enlarged cavity in the

pat i enthe dpyige of claiae? snereindbednilatablet kalloondzased by

application of radiation, by chenotherapy, or by
predeteinmimed size eaidnshepd whgn,in thecrgidesdnidition.cr yogeni ¢

t herapy, and other treatnents to heat, cool, or freeze

t4 Ssuefhe HBPRElof CRIIFEY virfeeéahrmetinﬂ%bréeoéﬂdoﬁq{a@% §/Blu'i‘ne

natural cavity, or to a cavity in a patient's bo
expan%fo%%f"l@é§ thdr f@b‘% \nflén HaRRed %@‘fﬁ@d E}Sﬁbﬁiﬂh! y .
ol l om ng renpval of cancerous trssue durrng a biopsy
surgi cal progedure, For exanmpl ._,Pat. No.
3.925, B By Rb i SAITCA wharelR tRafn atale balloBihases valume
No. 10/ 849, 410 to Lubock, the disclosures of which are
expangjon ofdespiiamtee Bovherinflajed ta aturgid copditingi
entireties, describe devices for inplantation into a
davi t yTheedavicerf claiond whereiartbe anflatbblenzalloonshas a3 yokime
whi ch can be used to deliver radiation to surrounding
expantiohsafeabdUt S0P tarabbut #80%twisen inflatddrend tugsdl conditioaat
cancer near a body cavity remaining follow ng renoval
of ti Sﬁ\@dé\?icéﬁff%@dbf\t NQrRIPYIN th8 i%tﬁble%é%%s?&r&expansion

radiation is placed near to the site to be treated.

of at létér},ggﬁ]ngEE%C\%héHQHﬂ‘étgﬁ% %itg@dic%hﬁi%‘hab' e devices for

ssue surroundin cavity Teft by surgical

rf£nov of, cancerous or other, ti.ssye that includes,.an
1 at 8%'8?|°g&f?'%‘oﬂ¥‘t*}elﬁ%‘ﬂélieﬂ%f?al{ﬁ?'§g@l@ﬁﬂ%% radippaque
cavity. Such devices may be used to apply one or nore

of radiation therapy, chemotherapy, and thermal

therapy to the tissue surrounding the cavity from

which the tissue was renoved. The delivery |unmen of

the device may receive a solid or a liquid radiation
source. Radiation treatnent is applied to tissue

- " o a1



materials. In this enbodi nent, the polyneric nmateri al
of one or nore of the nultiple |ayers of the

w0 ndosat2kd e ball oon in a forned but un-infl at ePCT/US2008/003217
condition has linmted expansion to a turgid inflated

materfg?pg' H}'swﬁ‘%}éb* oon material at or near the

t1c The bal |l oon's volunetric

pan on from gn, J.ni r condi tio
Prat LP AV ERTERiE] | hiereRulR i areh Balifod e pbout
g ef erabI)6 | ess than 175% and shoul d be nore than 25%
0.0003{p,abayt ¢ %H@Clemjﬁ'h& on shoul d be about 50%to about
150% The residual stress in the forned polyneric
nt.er i Bihe devickeofmiaino® whareinl thedayersfofttihe balibdmare about 0.001
shoul d be the result of an expansion of the external
to abowut OfG0xinghahickf a ball oon to the surface area of the
balloon in the initial fornmed condition. This

eKPANSTIE dedidelS diSiR ﬁf%ﬁn tBt/amnerﬁ@géf gfr tﬁ% Jhnﬁilayered

external surface area of e 1nt
ba"ooé‘tt‘%"r "ﬁ'a suﬁof%éb;iﬁ B absB bRz i tni%ﬁepfé%??fd

d as e t age of the - beexpanded
s fac EYCHO torl)@ ﬁ] V‘@%ﬁe'ﬁr@?d?ﬁ ness:Lfithe sudtilayered
be not rmre t han 1000% preferably I ess than 800% from
balloog walkisfahiart §.Q¢2 tasabouthB04 maelf.er ably, the pre-formis
an extruded product. The process of expansion may
i 18,01 VEhdndevicepftdeinmpt efhereinaatdeasteorectublularfmembied issprovided
stress in the balloon material at the initial formnmed

within €8¢ thebtrA@nBEatién AR estnfidlrdd o FRERRY é%’dlﬁtl@ﬁ sbl]ﬁ:e within
preformduring the expansion and the tine dependant

a IuméH fﬁéré&f M Wh?cm%add u%@tf%%%ﬁﬂlehﬁé‘éleﬁleﬁfrapiﬁllon source at

uri ng expansi on multi

st Pyl hEOS&?fté%tfﬁatm Phatisste sLFRHERRS e Rprbr Euipas o

ol yest er pol yur et hane, Pel | et hane(tn) which is
Seco”g\%q'%%' ?W‘Eﬁ%@t@%”@%gpdpﬁéﬁer ably the polyneric
material has a Shore Duroneter of 90A. Ot her suitable
pdt.y nefhe devicerdf slaimhywhsseimmatdgast. onknef theltybelar members is
material of the balloon |ayers may be a bl end of

configprdd/ttelbsaier the reepivedmadiatipA&blrcéat leagn2 m)rfn d16ser toyfirst
are often filled with a radi opaque fluid fo

portloN bﬁﬂ@édé&ﬁr‘r@ﬁhduﬁg tﬁ@%bay%ttelthan% mtﬁwlaﬁbt fisq@d i on

for positional vérification and radiation dose

I al | oons thensel ves nay be radi opague by
surrou(nm HH !gi%"yga‘%. opaque agent s into the ball oon

0
eri coat i t.he [ or. outside surfaces

o5 i gNer S Gah 1 WhesandBRdueLiRRmaT BT Santaining a
providing a radi opaque material between ball oon

radiatipgperice RArfiasiaple tayard thediirshaedionaefdissug swerasnding the body
nore netals of the group consisting of tantal um

site sa thia) heefirst fumen isitloset tntherfirahpodiohmfdissbeiseabuading the body
conpounds cont ai ni ng oxides of titaniumor barium

site thaAlthe seuémd portidrooftisduech are often used as pi gments.
[0012] A radiation catheter device enbodying features

Ofe,. t hefhé‘dﬁgt:é% cPaLﬁtf f (Aﬁtélré(int?li'a(ﬁé‘ttdmghlétoagl éﬁ&\)’éot Within the

filling nmenber or oon at t treat nent

0 0 ' bod
distal $H4F Bty Rlas 4 BB Lert eilledsEFtec Eh BE e sooond Bidpt tissue
ner .| onfigured to be in fluid communication
SU"OU\NB fa‘e%‘?f& ﬂgq vacuum source and one or nore vacuum
ports preferably proximal and/or distal to the cavity
filling nmenber such as described in U S. Pat. No.
6, 923, 754 and copendi ng appljLation Serial No.
10/ 849, 410, filed on May 19, 2004, both of which are
assigned to the present assignee. Application of a

vacuumwi thin the inner lunen aspirates fluid in the
caV|ty through the one or nore vacuum ports and the

- .



fluid conmuni cation with distal vacuum port 34.
Radi ati on delivery tubes 35-39 extend through the
wo paosnixne3 of balloon 12 and are in fluid comuPCT/EB20081003217
with lumens 20-24 within shaft 11. The radiation
| V . .
(Pl e RIS, ot bt wipBn i SRa] R bBRIS) cappBHERs =
balloon 12 in,order,to position a yadiatjon source
pluraiif gt @Bliak e bREs ith o BRRb e Sxlediit TRy Sahy the
cavity than a second tissue portion. Wile tubes 35,
pluralitysof tgBulas anembsgrse canfigiied 40 reeeive &l ragdiation sauice | v
extended within the interior of balloon 12, |ess than
dal8. of Thérdevicayofrcdalimal T whexeiermheot tmiore of theblblutarrmeétbers
dependi ng upon the need for a particular treatnent.

are déeflectsaver deflediasieIbwar® thedfirseportivh ofetissbe sutrcunding the body
contracted state within recesses of support nenber 4

site tobe @BYePiMer&p. More of the tubes nmay be radially
extended out of the recesses after the balloon 12 is

|l o it hi V] t the target bo site. I
(55277 s el s Ry L W st i st exbBs.atnin the
. t he proxi mal and distal ends of the balloon 12, has
distal $hajt BEBW;S‘afPtW ane or fare Aullar mesnkers P ending therein.
recei vetubul ar radiation delivery nmenbers 35, 36, 38
& 39Thedpeiceiaf slgim Thwhesgindhe elongsted shaftthases plirality of
not usually be radially extended to the extent that
inner luhmsnsoehichd@re tdomfigatest fooreceivef @eonmotrd eadiatibogdbudcesi and
an inflated condition. [0022] The balloon 12 is
which Rx@HIRFoUgH the ¥Raft &P tiefuBulyReEmbars apmeﬁréatﬁ?erﬁ SeMtion.

in Figure 4 . The expansion of the balloon 12 is

i44 ust i [ e e : et

P ned hAEVER ! At hRictal cRaf bR at least one

arrow 52 illustrates the expansion qf th alloon fro
vacuufl 66 gRfa e gl dGans LSSty P tipnarEh & vaRaum por

volunetric expansion is |less than 200% of the initial

%% medl R AaviEe (ficlatey 21 Whesein the vacrem lugien isreamdigurgd,to be
_ _l'ess than 175% and is typically about 75 to about 125%
in fluidogommmainiigationawvitiv al vanswnveobunce. Wil e the infl at ed,

turgid balloon 12 is shown as being spherical in

8ape, Th Hevice i peimThwHeeeinLthe dalieon s8/6bnfgurad toatelly fill
shape. Dependi ng upon the material and the conditions

the body sitBSvhEs A éﬁﬁrﬁlaté@%rggﬂcﬁorﬂitiéﬁ.e turgid balloon may

rel ax somewhat after r Ing the turgid condition

6 RSBETRE B KU AThe MBbbob MU S8 Bl e

., nunber | ayers,. . Typically, the thickness of ) .
turgid PhgRs saart B PORIORAGU e s HoRR SORsh T s Arsblisssssportion
to about 0.006 inch, preferably about 0.001 to about
than tothgoseganshtissteeperdienl  t hi ckness of the balloon wall is
about 0.0006 to about 0.012 inch, preferably about
@R5002 The dévioe of civh 1hoiheréifGR Bastiomerafthettulbular members at
delivery tubes 14-18, which extend into the adapter
the treafinefitlvcatié s iofflse uﬂﬁagtfl‘tﬁn theRitgitt@indd aixis. shaf t 11
and may form tubes 35-39 which are received by the
%%fport menber 40 and extend into the interior of
-1 odhherdevice @ glaimy 17 whereia the @lualityrofdabulae meroberssare
whi ch extend through the interior of the balloon 12
evenlywistridbuterd abheugicthedongijudinalesésl i n a particul ar
i rradiation procedure, but they would be available for
use by the physician if needed, e.g. when the balloon
12 of the radiation catheter 10 is not in a desired
position and rotation of the catheter isnot
appropriate or desirable. The shaft 11 is shown as a
solid shaft having a plurality of passageways.
However, the shaft 11 nay be nade nore flexible by
utilizing a plurality of elongated tubes 14-18 which
are bundl ed together to formthe shaft. Miltiple bands

o, I s



those provided by Spire, AST, Algon, Surfacine, lon
Fusion, or Bacterin International would be suitable.

wa@\dosnn2es vel y a cuff menber covered with the PCT/US2008/003217
anti m crobi al coati ng may be provi ded on the el ongated

f
?‘73' Ee?ﬁ%tiggltcgfésf' tﬁﬁt’ 178 e‘??miétslgéstt&feogpget ﬁﬁ&ét%dttmular
bal b ded with radi
membgds bRS 2 mis RACRPRELBIRL  ect  on duri ng CT X ray or

fl uoroscopi c i magi ng. Such imaging allows the
PYy/Si CTRE devicetdielaift 27 t,vﬁétemethe%uﬁ.tfanétlc;@amr}ﬂeﬁ %%eat least

of the balloon and whether the balloon is properl
o 11 Bt Rl A S T
d di . On
a radigfifh SenEeahagvedy Bk .Iﬂa*ﬁpnﬁ Surface of the layer

is to mx a polyner, preferably essentially the sanme
PPY Y ETh@Heliee dfayam 1WHéréin5tﬁlgVﬁfggoﬁ%E r has a centrally

tetrahydrofuran and a radi opaqu nt suc

dISI2>Os*qﬁcal\@ﬁ{eq‘OI Wﬁﬁlhq% W'%r"eﬁl Wity r% it 3 g'ﬂbg%%)opa%e

num and or oth r~ Sul
rraterlals The mxture Is applied to the exterior

s30.f ack delvicenfor imradiating byl @aty vattin ahsatimit Vedthplising:
all oned to evaporate, |eaving the radi opaque nateri al

ad t hey RbNgEREd e Al thprBi’Hté’loﬁorlt@Hera dis _portion and a

multiple |ayers of the ba | oon are then secure

cat het e V. t

Croat t?é%tﬁgﬁttclg\clzgﬁ ﬂlthlngtg dl%fa? p]o(?‘lé&@ °f&38p§§e/§fb &t least one
Iunpect te W|t in.a br east,

manner! ﬁ%ﬂ%’? "’5@%” & qqgé“%?‘éb?%ﬁ@ﬁj poskion Abd a(td,east one radiation
co- pendi ng applications. Usually the adapter 13 on the

pr oxi riiglivenyiusren petengingtathedecatment Jeeation; out of t he
patient during the procedure when the balloon is

ibnf | atad inflEtablecbdlieperors tzd distdl pertipn edfehelshaftt Whichbdw@rounds
enough along a length thereof, so that once the

bal | octhel treathieratiogation,i whichUids at %HlﬂltWoOerérﬁﬁe layers, which
catheter shaft can be folded or coiled and pl aced

under e, %ﬁdrﬁ@&&@ﬁﬂ%u&?&f’(e@s%ﬁ% %088 WenQHﬁé‘teBQO a turgid

of the treatnent passageway to the treatnent si

cl ose of .t t  tine 5-10

days. o et 3 st i gt A8 YR Bba sEvee St Che

cat heter renpved fromthe pati en}, See for exanple

§-scusdi"8AIatosr §epraen vwm.%gpy igiireduda e drrierrd rvglthm the

application Serial No. 11/357,274.[0030] Radiation

bal | odAdigdioncdalivery bimen bnthe treﬁimmttmcamngener ally

are about 6 to about 12 inches (15.2-30.5 cm in

|3ngt The geviceldf laimod0 wheréini atdéadt Dheclayer dhiheshhdtable

di aneter is about 0.1 to about 0.5 inch (2.5-12.7 mm,
ballooR s §ﬁéé’s aberhedr t?tetélaﬁ’t'itp%lt@hére'ot‘%ehﬁhé idfatdb@Phember is

typically 0.32 inch (8 mm. The individual radiation

0.02 to about 0.15 inch (0.5-3.8 mm),
'"ﬂate%rqg‘f%g?’a%{a?g Bin- 0 04 to about 0 1 |nch (1-1 .5 .

ball o 90s:.ar far an ed ratlons

ot GLIRgeRist i 4 5hessin the Bgbletialionh i

about 1 to about 3 inches (2. 5- 7 5 cnm in transverse
predetgrmingd $jzg and shang wheo & Q"e M@J‘gl‘io'\ﬂ'ﬂqre particul ar

forms of the invention have been illustrated and

&Sk cr i Bwidedeeiof claim 30 whepeindbe anflatablettsllovartiasua volumetric

nodi fi cati ons and i nprovenents can be nmade to the
expansionasftlessithafol 756% wehére iiflated tga ¢wigidisbnditdeacr i bed, the

vari ous elenents of the catheter device may be nade

from conventional materials psed in simlar devices.

Mor eover, individual features of enbodi nents of the

i nvention may be shown in sonme draw ngs and not in

ot hers, but those skilled in the art will recognize

that i ndivi dual features of one. enbodl rrent of the

- Y I T



within the treatnment [ ocation which is configured to
receive a radiation source within a lunen thereof and

wokiosh13283 configured to | ocate the received raPCHUSZING/003217
source at least 1 nmcloser to a first portion of

t34s SUérppd! Pé?i@@%f %lhhfo %%\(emt‘htﬁfbat’(% t?eﬁlo%ns’t%:so#ﬁglumetnc

pOftIOﬂ 0] I SSue Ssurroun

expanggiyirasant 0% G ae%ﬁﬁ’i E47 ok P oA,

source_at | east mmcloser to a first portion of
t35‘>sueT|'SQJ¢¢b'9ﬁd?fl¢§;a'Fh%0 wheyeisithe infladable kalloendasoan eypansion
of tissue surrounding the body site. 15. The device of

of at ledstiabvolit 26% whentihflated bolacturgid doeditioont ai ni ng a
radi ation source is deflectable toward the first

By ti GThéJBetnbé?dl%léim:B@Wh‘élréiﬂ th8 a8 )of thé Bahsort Hat/e a
the first lumen is closer to the first portion of

thlcknéésSéfJSb&WG 966§'t6‘%bbgﬁolpﬁgyaéh frfah g?n"inflal g

portion of tiss evi ce EFEIn a

i at i el d thin th
S T oM g8 Y8 o el WG h Tl &2 i Bafoort e about
econd of tissue surrounding the body site.17.
0001%h B@V&gg& q&ﬂﬁ?h1l wherein the distal shaft portion
conprises a plurality of tubular nenbers with an inner
13fen e dedcagf claimudhwheareindotal ticinessatfithe notitilayered
tubul ar nmenbers configured to receive a radiation
balloon avallcis .abbtit 0T0G0&evabeutd.0t2 &ioh thicknher ei n one or nore
of the tubular nenbers are deflected or defl ectable

taprar drihgedice of chifmt 3@ Wheteihithé W@taﬁﬂﬁél@i&é@' dtqhé Ii’f‘ﬂ.lltllayered
body site to be closer thereto. . The devi ce of

ballooglvs?él Shyggf(ﬁjzﬁ 5&3&9664%&)” extends within the

|on to suppor one or nore tubul ar

e tendl the Th e of claiml17

TREr ot the e oh diaiec Eiheréi tod Iatehisitaiboproofamises
| umens whi ch are configured to receive one or nore

radiopagHe Mat§Hakour ces and whi ch extend through the shaft
to the tubular nenbers at the treatnent |ocation. 2 1.
HAile delhecdevite of glaimi4Gvbecein the enatedabof atHedst qror of the
has at | east one vacuum port and a vacuum | unen in

balloof llayets tasradiopaiguermatdrial interperatadniheesin. 22. The
device of claim2 1 wherein the vacuum |l umen is

onf i orHeedeviee bf cld?mf‘i(}’%e?éiﬁ‘”ﬂt et idn@ofMhE balo¥A TR has a

source. 23. The device of claim1l wherein the baﬁ | oon

SUﬁaCé%O%&?{Wﬁ”&ﬁ?m&%qggﬁhé r%y fill the body site when in

con I'on. 24. The device of claim

in,the b oon an asymmetrica
23 or dTe dpuSe & el 44 BheRtin et GRagUR eaterdl s Uisposed
positioned closer to the first tissue portion than to

betwe@'h@a!i‘é‘é’blﬂ’yeﬁssue portion. 25. The device of claim17

wherein at | east one of the tubul ar nenbers at the

treatnment |location is off-set away fromthe

| ongi tudi nal axis. 26. The device of claim 17 wherein

the plurality of tubular nmenbers are evenly

di stri buted about the |ongitudinal axis.27. The device

of claim 17 wherein at |east one of the el ongated

tubul ar nmenbers has a nmulti-functional |[unmen. 28. The

device of claim 27 wherein the multi-functional |unen

has at |east two functions selected fromthe group

consi sting of delivery of a vacuum delivery of a

radi ati on source and delivery of inflation fluid. 29.

The device of claim 19 wherein the support nenber has

a centrally disposed |unmen which is axially aligned

with the tubular nenbers. 3Q A device for irradiating

a body cavity within a patient, conprising: a . an

el ongat ed shaft having a proximl portion, a distal

portion and a treatment | ocation within the distal

portlon of the shaft at Ieast one |nflat|on Iunen
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