10

15

20

25

I mmunogl obulins Field of the Invention The present
invention relates to i munogl obulins that specifically

whrovd/odasser | eukin 13 (1L-13) and in parti cul arpdyRP2V07/051583

IL-13 (hlL-13). One enbodi nentjof the invention
relates to antibodi es that specifically bind hlL-13.
The present invention al so concerns nethods of
treating diseases or disorders with said

| el b udrSp P hetdmeeutd e GolPAsiNg QIRBONATE AND USE
conprising said i munogl obul i ns and net hods of

maftf &6KUPENECERBPORSPECTEUST PRABUBFEs &Nt THRAVEANVEACTURE OF

will be app rd el

Background o %?F?ﬁj&{nveﬁgﬁng nt 1§ﬁ?¥£:§?%ﬁ??5ﬁﬂ
IL-13 is a 12kDa secreted cytoklne originally
describhed as a T cell-derived cytokine that inhibits

|nﬂaﬂﬁhﬁf%m%ﬁ%@%HQM$? S5t UG drACStUdiYs the

i ndi-gatiectbat okt shagianfounrpehical shundhe actapgegeRyiene
hel d by two di sul phide bonds. Although IL-13 has four

pocenbpaatglbeSypa@duﬂeéu@esthanaaysfSCbﬁrﬁaprén alkane

IL-13.fro rag has nd| ated that it is produced
asdaﬂluﬁag;cosy?ggg% ecu g "Expressi on of human

| L- 13 BrcpadNsQ angde GX& ﬁ)]ﬁﬁid@tl&ﬁﬂfdﬂ’ r@l]{ﬂéne carbonates
observation (Elsennesser . Biol. 2001
318(% ¥nown.2He-A 95é905F13Jd1®6iOS%F0P 969§e§§0€1 which

): 8&958§0d18§988n1gﬁ&tﬁegcﬁéda%ltﬁrQﬁeh@k QﬁgsékQBe in the
and Purification 1998 12(2):239-248) - IS a
pl ereteopecotytokitheaptedusedlpyta WaE|eayabYSteﬁhsclosed

types_inc c vat d Th2 ce st cells, ._. :
baSSoh Fe-Eaandves PO SRR P el UReF arPRBRYT el iR RRFL fLcation
cehhgclbgegaﬁhatseh@ecataﬁygedlbyvgbglsiaﬁle €B8tpad
nave CD45RA + T cells. IL-13 has imunoregul atory
acERrUPrLYES tRatepufierdl L9 BVerPapYWeEh ER6SENsFeS] L4,
th c ai ned

noEReT RS ealor Far TTCa and (-3 TL 13 s| nal aey ne
thgbyghlthé EypeophnéLdloé¢epEorwmhAchOD§/a51939 it is

et erodi ner, conposed aof the |IL4Ra and t he 13Ral
ch%ﬁﬁ% ofgd 1§E§E BPﬁdgeFﬁmﬁgsﬁF%ﬂnl8 EF?PnPt§ pRghanium

2-10tAM st but WB@HCB@' redcwet behE4RanI t sbEpdauMEER an the
high affinity (Kd = 400 pM and forns a functiona
ILplssﬁéééppéra(mhéoﬁuﬁﬁﬁuﬁécéﬁt@ﬂrb§nvéf@9m@@Uﬂ@Sr in

I hat g ul, g
R T N A R A o
addifteonallehbsd3orecept prochacashas ahsohbeeperlments
characterlse (IL-13R a2) which binds IL-13 with hi
af fi ni% CL— S50 pifce19S 13Ra2 4 PRI Y o aa%tsogs"e“t
a Q@@QMeée€§8tQécHﬁﬁHE@EhBS bE-1n8 @EEB%hEMluthagaQ?Bt, it
al so signal through the 1L13Ra2 chain (Fichter- Feig
2008sNaber €1ipediennege2tbet 106 tempadudel TGFbenal to
angegétsggh ﬁ % ntr u % 50\6@588 t?ﬁ flgegg 88 the more
assocrate ﬁa ﬂology Functional "receptors
fospbhréddtate expéessea oonaiwndesr angeest ¢el kBich the

i ncl udi ng the alrma¥ep|thellun1 snoot h nmuscl e, mast
ceFPEal¥6§|h6pH?F¥C Basbphiis, rBaEEPFsWh?FErBEPa§%§Ylene
nDBQE%5§§t@ngsn§8599m§9e§orge8elk§rgﬁe90t iRd%€cont inuous
functional receptors for IL- 13 (Hlton et al , PNAS
19960086¢ Fhd497e50tipnCapatiuet abntalanglalKhéﬁnel996

rvabt agos iitaeen oot gt sEl s

t0sﬂbgé&yeanﬁuna apdkiopl apeBRtAEN L €SPOASRSrRYup treatment
pronoting allergy associated inflammtion and

suppressing inflammati on due to bacteria, viruses and

i ntracel | ul ar pathogens. The principal biologica

effects of IL-13 include; induction of B cel

proliferation and regul ation of isotype switching to

I gE; induction of MHC Il and CD23 expression on B

ceIIs and nDnocytes up-regulation of VCAM 1 on
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2004;1 14:887; Hamid et al. J Allergy din I munol
1996; 98: 225) In addition, Tazawa et al have

waletwonsdssat ed that 1L-13 nRNA (but not [|L-4) iBCT/EP2007/051583

significantly upregul ated i n_sgbacute and chronic skin
| esions of atopic dermatitis patients (Tazama et al,

Arch Derm Res 280§'296:459£. The fregu? |L-13

BT e MY CEPeaRaE F ng e BE ST Lart & §EaPato

Sig@bék&@@ttMeiﬁ@b@@@@dfkﬁmtBﬁéerﬁaétgﬂt§,(éiﬁ&ézﬁhét

al British J Dermatol 2002;147;1 135). This increased

|quslaegiyp@yti@fthoagﬁrOP@neeéapi if tarsedthegergat of
?%g?%h%eca£88£gp¥ C?”%Lg?ﬁ%&ﬂg &905h§sp§éﬂ89886§£8m the

rmetitirs f I ncrea
prpdupyleneotatbeﬂStbydne@ngtaheCﬁéfk¢upebEsths acaction

useful marker for identjfying newborns hi gh_ri sk
foPrgﬁBgEquEﬁ?IEEQEFOpE% SngéfFéiﬁgc g%§%538§ tRgpl/2-
at Pb agsraﬁbnta§sé§p§9kgad@£la5 tRedi;atkReg . 2002; 5

95). Additional evidence for the inportance of
| L 13 Titn have ret dlaesyy fofurst opgiact cté”renmattalys‘vmsstablllty is

%ﬂﬁ%g?¥é§6%93ﬁi%f2éeés'EBgFEél8§r EREeaTh Lo the

tapEObE§B81QIﬁbﬁﬁﬁttéanlhnﬁh@0§uépéﬁﬁélME ghegalhalene
inhibjts intracellul ar signaling pathways for cytokine

pr 68GEPT®RT - resul ted in significant clinical and

hi st ol 0gi cal; Admy, ovﬁf@erﬂrégeﬁﬂj%rﬁ;é?pdl%ns@ﬂb\}ﬁfésonas process
acconmpani ed by si‘gnificant reductions in |ocal
exﬁoesShenpodethoytoR|ﬂesalkmtbud|ngern43e by the

Furt he or e sur otei,n that .
CoGREREr Sl P Ti-ARA foP RsORt Fantt FBnar EPeReptar figr in the
|Lpi§%eh@é been §h@mphbﬁlbﬁ e¥Rpoexpr essedtanythein which
suprabasal keratinocytes in the skin of atopic

dePhEtFPEPSs patients, and IL-13 was able to upregul ate

I L- i it W abevom W

Der%gto SC|gﬁ%eQ%%O% é%és ggpﬁy hgég &é Qﬁd tre
cophesphvehym|ndtaéyettha& tbniBntaugéyedntroduced into a
i nterventions, ?c udlgg ﬁn IL-1 nocl onal n%ibodx
mayCprovPhe”ahcef F &8t '0ECHpPr BAEHUFor SEFealf nERP taf P19
hugeryakher ghendhseasendEsophagat eesiynepdihia, The
accunul ati on of eosinophils in the esophagus is a

colfbn Frelly Eane probPentih padi entsxXWiEh of vetkelene
d'é&?ﬁSﬁaFénthdgﬁ §§8££8me§899?g§?!aESfégéagéﬁsas%rom the
eosI nophi ' c esophagitirs, eosino i C

gaptbdeutesttésm and pandsitic |nfections Esophagea

I|a i S associated with aIIergié res onseﬁg
% ¢ ettt %%%??%n@?ﬁ@o%?t%ic%egﬁ¥% erval Fefige
eSEébeéP@Q 8s! bpkabetwegnqgal | ergi c ai rway

i nfl ammati on and esophagal eosinophilia. Th2 cells are
thédghttm© duees eosi nbphl ¢as seetagedt ¢ il dnpee$phonium

th e n n [ f_cy in
e A e e R S
and efﬂ]‘kectpmespmtm\myﬁ:dnﬁ mjdjcrv&ctd yiang dgwigfecidey.catalyst
L- 13 appears to be gartlcularl nEortant because it
T

|stB?BdaEeBOPElHP@HS YahBfYFesdbyoThRScEPpetang zone. It is
regyt atgs AuLtiphe ﬁ?é&éé@sréﬁd@ké959t9e§é§8§§§ é&vgntage

| gE production, nucus over-production, eosinoph
reovarthﬁﬁtbahdhsprvceasesaﬁdsarﬂmgy hypéheeEC@DVI@yt

In8 lés Q Sner%e f rqna!:|¥ba0t e. form Elon is a
af 8reXposur et & CSF an Y rOTLS8 uRder<i novi't
exr¥i-¥0siBang t@a&ty@nc@ﬂdeuoaSnbﬂ BesENPPBh| bBvious to
i nfl ammat ory responses. (Schm d-G endel neier J
| munol ogy, 2002, 169: 1021- 1027). 1L-13 delivered to
the lung of wld-type, STAT-6, eotaxin-1 or IL-5
deficient mce by intratracheal adm nistration,
established that pulnmonary inflammation, triggered by
IL-13, is associated with the devel opnent of esophaga
eosi nophilia (lehra et aI Gastroenterol 2003 125

A A A ~\ — . o I T o -
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anti bodies to diabetic nouse led to inprovenent in
renal function and reduced extra cellular nmatrix

wa@ewaneddat i on. |1L-13 was recently shown in a tPEIEBR®NT/ES1583

nouse nodel of lung fibrosis-tg nediate its effects at
| east in part by regul ating the production and

activat on T?f 8 and col | agen S|t|on Lee et

al T§Y¢ ed: “2081°; Ciﬁﬁogﬁg Eﬂu g? HPacy! O&l?ﬂ“e since
Inyeetskiggge 4981538)wohmgregyeeékgebtéalagr@sglb@ct
functional |ink between IL-13 and TG-- b. Consequently

a spdA¥rargrehe verldLofi3tha deguradi agkTYEoFoplcaEbPPRRrEy

in Labet | |.d e_enyj si d.]L-
A S A R i e i

I nrehédamnagetieat sindEabheiSepephtmpathythehrohtalyst and

ons Pul nar fibrosis is condi ti on
.nagkyésP?a?@r Haﬁérﬂ@ﬁF BehrFPRY bP PReCPER %te a

| eadingiy014i sabikpihyiandsebten: deat Ret I8 £87Mbe employed.
enconpasses a variety of different conditions with

di sti nct @a dlesgi efsml”phttﬁmfogﬂe% b irmesplors et taolkylene
treat h
R I A R

naé6feat SﬁChhéScﬁﬁbE§E681ﬁrtBe|tﬁ@ﬂly@t hardxﬁesaﬁ for a
dust i nhal ed grganic material to which the patient
haktad OP@?%S?%EF%@l OlﬁﬂﬁnBP@BFE%FlP%sBBnEEeF%aaPﬁ@OPBdS
fibrosisote,; gltf§5”5£e§e£988)tﬁ§i 95@9§1x§H99 8% alkylene
nitrofurantoin, aniodarone and nethotrexate (4) in
assecbanabﬁ andhphosyhoenum cathémaatdoysdnseasentsunhmore
as e Sc Sis or Rheuna t o
CohBYRr TRt g PRaf Pk e noP Eat Bl Y IRk o Eng-5 e
conaseaoenl5hedeetaileélghenyfsamhyp@heeegﬁbaﬁete and

di agnosed with Idiopathic Pulnmonary Fibrosis (IPF).
ThP8ofBhanitelatpvelrare Yehli ProhctpPeval BRge™2Br 106 15
00 0 i seb t sence of an
|dg%?Fgggag%g% e§%%ﬁb§ﬁe%§ggl H%e?%é?% r adi ol ogi ca

and pattholargiaclats tf elat ur esho geardriicut ardmypdoney condii ng

CT. or | ung bi ops The _di sease._ i a seen
oL b2t i DnpuBhy Yaga often PorPons 2 rardnt | ens
coussge of oprnognessuyenl ungsnnpabl neotal eadingoto

death, wth the nedian survival quoted as 2-5 years.
NbEBo%eF76tﬁ%opéﬂdeﬂ@sAhaQ@5{ﬂ@3hﬁ§t brpfeasany, the

ex r s e
cigcheqce oL Bl enbLesaneasy RIOIL TS OaNeL FROLES, v
bU%thhtﬁgltﬁéﬂhﬁaha@hééeahd“ﬁ'@Qn”ﬁ¥ keéts§ﬁ¥eéaldlfferent
nonths - the patient is breathless even at rest and is
fuaﬂﬁeﬁﬁnreeoxy@eﬂt@épéﬁ@en@nA@lbvéseﬁikehﬁke £¥choc

f his d ,
trehthin Shuaky & JEPhbe, RdbTR nihr ChrLHchobal bPRLY

andohﬂHMﬁQSﬁppme$StMe$2Suahbaﬁ azahbi opobaereshneyesre
corticosteroids may be ineffective in many of patients
angPtReredsrgel Rt %%%gnﬁychaﬁea%ﬁélSGFaﬁPro%oﬁbrgéeferred
ere are nman ot en nts
ThoES: FEaPant; RRHER) et eRt BFO nHRARL - WAF BRI haR ProPYL,
showspaopyendntBut fpy ovedbsdy Vi vahdi 8-Butgtegtoligsge
study, and_perfenidone. There is evidence that |L-13
anBr@§?6RPhés hBsokpated %Pﬂhlﬁherqﬁzd%heﬁét9EEeaF@d that

in v h f S e pair

(o R REROERES Rk 35027 585: EB31 S Rube ci
etcatreépbndln@athbbr1a604om§dﬁﬁﬁs 3989mﬁﬁélstable than the
Jakubzi ck et IHH%F Res. oog 3 3% 339-
JaEBBE?ERO%?lEP 1991ep| ROMPILAGP: 208485 4RYE iéé?d

IL-13 and IL-4 have been inplicated in a variety of
fibrotic conditions. Hepatic fibrosis induced by

Schi stosoma appears to be |L-13 dependent and there is
limted evidence that IL-13 is involved in the

pat hogenesi s of scl eroderma (Hasegawa et al, J.
Rheunatol 1997 24: 328-332; RlCClerl et aI Clin.

. NN NLSN NSNS APPSO A PN\ o o
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absence of such antibodies and anti gen bi ndi ng
fragnments thereof. Levels ofneutralisation can be

wore@sadl i n several ways, for exanple by use PET/EP®07/051583

assays as set out in the exanphes bel ow, for exanple
ina Tk 1 cell proliferation assay which may be

car i ed out for e.as_descri bed ampl e .
BhySEn S kel BT P L ot PoREERS) (R au bR P tPatugpiie

negggﬁegeby assessrng t he decreased TF-1 cel

proliferation in the presence of neutralising

antub&wﬁ kAP rentdbioty t@ratanits gen i ridichg 1f ridgnemesent
§£88 séslgaBéPk§%9§ Qe8é¥akaﬁggﬁ$ﬂ?t$§ﬂhér"fhvé?rtlcular

I catrve of ion action bet

hletﬂ§léﬂg bkS3E€EePLPhpy ABLEDOLE 88 WRI GhxBNhBes thereof.
considered to have neutralising activity against human

| L- 13 Thouladndhave @i (NREPIomiws scatipiyst may Convenlently
100mi crograns/m, or.less.t an, 80nmi crogra

PO SePPERrRR e bt ontRsel n Pak BT TR Bish £7Fae.
3. Bue3td4 or1dwér hmoaﬂtabfebﬁaptM@uaSQBCth@fsﬁh@ect process
present invention there is provided antibodies or
an%?géHlBPHéynaaFFé@ﬁeﬁPE tReFBBf PHAFBACRaVE 2t least
eq@'MQb?n&o@@UBEakhé'BEoéﬁBth&M &Qtéh9s§n£é90ﬂb§é alkylene
exenplified herein, for exanple antibodi es
re@ardetherﬁéetahlysrhgea@movntyOﬁfph@ﬁ@honlumecaﬁalyst

cell pro iferatl a set o

R are gt S e e R e L nteRE s oF hePnB P ILel® uangole
inbhbbph@ﬂleﬁ theabi/Bdl ngoot pleidrbp1it SréRCEPLOL, to 0.05,
and/ or blocking of the interaction between |L-13 and
itgnﬂeeeﬁfopr? erebyvdéesupli RG>t he At L3 18PheLPESRPRONIUM

h j be. i phi bition and/ or
blggg Zggfﬁért e¥eo§P%%YE@§? ?fgggRal and |L-13R a2 .
The hllkel Irassgeiptroro fascaudeth hiraed iMdareansh orre arl kotdne
of these.receptors, Inhjibition of bjndin of L 13 to
A S S e AL RS A ST B
exagpbenbyecUserpbdt heyassaysraspsek QHEOIBaEBSn dioxide and
exanpl es bel ow, for exanple an ELI SA net hod such as
t habedestyiped Phi€ranphe Bo5aand2616. PFhEcant FhsdPES
and; aptgennbi 0di.pg L agaent syl hepeok (of okhe phesent nore
invention nay be thérapeutic antibodies and anti g

bindhﬂgbtya@ﬂemts Thet eofni véesubfabhe EGVeHSEbLmlty of the
t hera one there is grovided an anti bod

orr%ﬁggbaﬂ bFndfn E?%%ﬁﬁ%ﬂtt?h%Pe FewRT ch*Speti P caffFyon
bi gdsxhkk; 13ucANdsCcONPL i SES @oC@RHgogenﬁréeépgbrpefrom
sequence set forth in SEQT. . I'n one enbodi nent
thé.anti body: or @ﬁ@tg@ﬁeﬁﬁﬁdbhg fre@nénﬁ bft@hé 1 A

P S SePLol RvERLhan peuLLapl ek DD LLa1R: L0 ANRt0RELi ae
enbodi e y or antrgen ra nent o
thespteseﬁhdunveﬁheoaeaadubﬁtes hheebendteg eﬁrhunaaloxide
IL-13 to its receptor.In another aspect of the present
|nEéﬁ?FBﬁetﬁe?ek?§Pb?6vFG%dpéﬁS§HF?b68936?n5nPVg€ﬂSlng
b'EQkESnf&§8Q?8é therepfc whi ghespeelfically Qtﬂgébl from 5
hl [-13 and nodul ates the [ nteraction between %
andohEQOlsEm |hheepaatmaénb@dbnendspxade|b@dteelopreheure
inventioE heast %ghlblt th? i nt rgct%ﬁn bet ween b1
hl t218%& %rﬁP Y_13R-BUt "HE§ ar §6™bro & Pﬂf%r%&??%ﬁa Y
beewegn7htt- 48, andahhbsi3Rrthergbyydeeorpl bngot he bar.

hl L- 13/ hl L- 13R signal ling pathway. |In another

enbodi Tt S e SEMP S IRfeits G Tprsvi s e anftti Body wide
or e a | t
o SASLECO, LB SO Mt o Lbe) COED cp 0 .

enbodi nent the anti body or antigen binding fragnent

t hereof of the present invention further conprises one
or nore of the foll ow ng sequences CDRH2:

SEQI1.D.NO 2, CDRHL : SEQI.D.NO1 , CDRL1 :

SEQ |1.D.NO 4, CDRL2: SEQI.D.NO 5 and CDRL3:
SEQ.I.D.NQ(S In a further enbodi nent the present

o - M ~NEN~ o "
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enbodi nent, the antibody is primate (such as
cynonol gus, A d Wrld nonkey or G eat Ape, see e.qg.

woERIHEB869, W93/ 02108) or human. | n anot her PCT/EP2007/051583

enbodi nent there is provided-ap iLsol ated intact
antibody conprising a CDRH3 of SEQI1.D.NO 3. In

er e here i.S OVIde a

nobBets T onRs, FePhat 266 oo r aE LY LiE Sk Ruiil: Plimgrenage is
Oftﬁgghhcgbﬁgb 1n 2edcdibnandtb.. HbPReABO) N€F the reaction
enmbodi nent, there is grOV|ded an isol ated nurine

i nfaepPeaatibedySorcanbigen bifAdi Ag2FEAGRENt 1t her EBE
co I.S] .a_VH:d 8] he s e

DG 2480, 5 QOTR D ROTBELELIA, Lo seabenge P ans
SEﬁkprbhEﬂchydé dr2atimancaahdbodeesntiipined reaction of

ant;ﬁ ?les na e Eroduced EE a nunber of methods
knowhY %“?h8§ fEkPI PPV nat he&r #1%Humhh BREFBBA! e82Y
CchQ@rnaﬂﬁeP¥fBP@ hﬂﬁé'@@ﬂﬁeﬂEEﬂQQ usi BEi PHRBY selected

nyel ona or nouse- hunan het eronyel oma cel s [ines see
Kozber J0Pmrondk0138; 3001 , ( 1984) and Brodeu”®

o L 00 S Y S A e

AIteaaaionecaﬁﬁhadSnsnabudppthpruseeofTneageshdenaélesme of
or transgenlc m ce both of which utilize human V

regl8ntBperEer PEsIeseRIWREeFaBPO1999F1de in the reaction
An98n5@¥ahnﬂgn9e1é3t5§3w5§§®ug}@ﬁauéLbﬁ%ggg) The residence
J. I mmunol . net hods 231 , 11-23). Several strains of
tramsgenan nsuelévebﬁowaavadlhbteeaheﬁemmnthedr2ﬁnugers,

i munogl o Ii been, repl ace n
| TROOF B0 e GRRE™ Sl NELC P S8 Tonf sIRAT R PopgBFeion of
PNASKQTerd20¥42de FssbwitdoDyMa{ 198683t Nabyl emore preferably
Bi ot echnol . 14,845-851 , Mendez MJ, 1997, Nature
Geﬁétﬂ@§3t1@8146D§P%8§enUp6ﬁ Bh?iE@EP@ﬁaFPéﬁg@nguEﬁessure
er p ug er r n
ant T Bodk 86 F fom Ghi chant  Bod 28 Rl hrer c2t-san be
setentedtrﬁtlparmayuhasonoaeylbetheeﬁrwnéeathn@esysﬁehtable
(see Erepn R et a | munol| og 54-161 )
AhEPBCRORERC LRBhbEGTBC AFEOTr bk L At SHCT npgosd
i readhat edabteen hhersebectedalyaphoeyt aAnbebedyained with
System (SLAM see Babcook et a/, PNAS (1996)
932784827848) caneret hamaan ( of 6th@r839e§re§§sed on the
y e ely put through a nmassive
pogpggfi%géfﬁggnaﬁégg%%§ generation procedure foll owed
by decdmhdwatted;hd |pnetsmg:ejldﬂjtald<ry1a§mb sedm@etriadte already

procedur e aﬂd t he Xeno se % n% (Abgeni x_Inc)
P BT HAE VB  Shpt SR RaThy5Y| 61 bhe: GRERDY Bhot Sk nEtained,
usi pgi sherMpephedons(bdvi gehprglogy. aPhagg1di sPLAY mixture

technol ogy can be used to produce human anti bodi es
aﬁﬁ pthghenescehepeot§, asderhMecahpeity; chhddyet . 34Bereto

§%§4§ %2238) ccorg%OEBQtpﬁhéggfée %uqéggg%?F%Bd \%

domatﬁogeaesoarencboned reattaor rcohe.ehlbhernathagpdly, one
m nor coat of protein gene of a filanentous

ba@?@r?%ﬁhé@% shERnas MISChtYf dnaAdtEFspPagegon zone or in
(U§Hg|b!h@&tBu£B§b§édp9£c@ bglpernphagg) ﬁ§x£H9§tb9na

anti body fragnents on the surface of the phage
paaﬂkyﬂenSetecbDOﬂsebasedpbnspheniumccaOﬂéyspr@be@tcestains

onEhaT AR e hao e rhEoH bah R F RO EReBE LPE 2PRBLiisine

pheg3edtSphayheephesguen@ah beta$§§tt@tseheCEeaetngen
specific antibodies fromlibraries made from human B
cells taken fromindividuals afflicted with a di sease
or disorder described above or alternatively from

uni mmuni zed human donors (see Marks; J. M. Bio.
222,581-597, 1991). Were an intact hunman anti body is
desired conprising a Fc domain it is necessary to
redone the phage dlsplayed derlved fragnent |nto a

on the



In accordance with the present invention there is

provi ded a humani sed anti body whi ch anti body conpri ses
wa@20dHogkswai N sel ected fromthe group of: SEQ | PQ/EE2027051583

and a VL domain selected fromghe group of:

SEQ I.D.NO1 5,16,17. Such anti bodi es nmay conprise a

n const ant ion of the. lgGisotype e.g. 1gd. In,

P RReSP AR a0t rh? ERepiopBsy, 85 RESLERE Fudi sadSint Niey
angtb@éy whiehtpat kbedyoComprisgswat NH- ORI Ry 0€ne oxide to
SEQ1.D.NO 11 and a VL domain of SEQ I.D. NGO 15. In
ané@ﬁ@raéhﬁéﬁ@hﬁﬁh@@he?barslﬁr@v@ahararﬁ@ﬁaﬁu§@dkeep the

SER oD R 630 RRe B  GETRIEEF B’ TR 1 e penee
anofhepOenbodbfrent.t here is provided a hunmani sed

anti bod mhich anti body conpr. ses VH domai n of
SEQ | MNo a1 g :%WW@@H%WﬁFW

anet hsr 1 epbodi mept %H@Eﬁhbﬁlﬁ&o&EGEQ thUﬁH8'§§Qohol may be
anti body i ch antibody conprises a 6H domai n of
SEQPDOEﬁkEﬁt14baﬁdeHVL d@nﬁuhtévaSEEFl Dhpicr1s0hph may

SnOLIgE; SEDSA) TR LDeCecl =, B L cdop UTBDLS86h, one o

Sﬁ@oke%i}@ro%}laggoé yl— g?&ﬂé@lgf 2 SEGhL1 D NE. &@kyigromatlc
anot her enbodi nent t%ere I's provided a humani sed
antilbodylehinglh ahtpbbdyusedpr ssesabl¥yHhdomgnoofo 12 carbon

SEQ 1.D.NO .12 VL. domaj E 6,

SnOLREF: chRAURhERT e ProraPaThrol! BT BonBnky bagthlrs
anthbedyrwhhghaapbi bedysequpri sesrasVilkgoabks BE used.
SEQI.D.NO 13 and a VL domain of SEQI.D.NO 16. In

anot h&r%ﬁﬁfcﬁﬁ%ntt}t%eﬂf@q}?lﬁ GAFE R Hifiheti teastl from the
ZE%fPﬁgfﬁ%$599t?ﬁg Q?d¥1 ”R&hée 1§%¥%h90"§%; Elk%ne

14 and a VL d naln 0
angt bek, eahodi pERENENEHEYb S r@Mb@@Qlﬁ hymapt$6d, phenol,
ant i body g?lgh antlbogy gonpflses a Vﬁgd%ggln of F
SEQ L gDaNoy1 1duandiauveddpranalef SEQ b cleNenl1Y¥phbnic
anot her enbodi nent there is provided a humani sed
antilbodylahbch mhkibody CbﬁpebéesvaryHBdbhabheoﬁre Co-¢
SEQ1.D.NO 12 and a VL domain of SEQI.D.NO 17. In
an@@ﬁé?eeﬁﬁéﬁphﬁntlPh@?étF§ub?6vﬂd%deéhﬁﬂﬁaﬁFQéd
anti bo h ib r S
SE%{? g?%%@h§ d§8 agg%b%gﬁgl%ﬁgfm§x%ﬁkggn§k%)§§f The use
anofhethenbodrnpnbpaherélo$ pasthedadvaunageseUat the
ant i body which antibody conprises a VH do
SR PCBIRG ARG ASVioHonal heBrnSEEr) TEP R E9a TR
angt hehoepsbodbpBEnNt o1t hergrbsipr AYi dede a1 bHaBBESBU1ity to
anti body or antigen binding fragnment thereof which
spéb?fP%QﬁP?OBFH@sCﬁFElIQchéFemﬁYsh?daéﬁPDb@@?oéﬁ to use a
fr - 0
oD P e P et BomoEar g CHEUB? Tendbobf o GLRECERLteL
SEQ | . WO aln ,a12ghdd, 153 uasmzﬂ &nM’tefeelprmtorpnmreesstthe
the residue(s) selected fromthe grou onsi stin
po%F%iiﬁ 16£t%§a“6Vli§9us?aily7ésg 5956F ERECH nﬁﬂmpared
acegpt e Qﬁ@MMtcB§I9h55§H8M@ﬁﬁ @an9?§torHQQéOer, there is
residue(s) at position 76 and he human acceptor
||ghcechaﬂﬁ tranbwobknarelsubstheusédobglthes to be
corres dlngrreskgues fo loni 1%@ donor an%k Cuy r from
fr an%mor r om which errved’ (mﬂ Eh'rs“set
outhénaSEQRL End. bEkB¢nate ﬁﬁ@ﬁh@t enbedeaenbmthereaESns the
provi ded a humani sed anti body or antigen bindi
f ragrent Whé?eéheﬁﬁ?EHesEééFﬁpéﬁlP? BPhUSAPE- EOSbalance
“h€5§'Beﬁékgténééb99ys95b§E?SQEE&pEBGéEQBtCQHPB'§§é costs
CDRH3 D.NO 3, optionally further conprising
one or nDre CDRS of SEQI.D.NO1 ,2,4,5 and 6 wherein
t he human heavy chain franemorkconprises one or nore
(e.g. all) of the follow ng residues (or conservative
substitution thereof); Position Residue 10 D 30 | 67 A
69 L 7 1 A 73 K 93 T and a Ilght chaln franemork

o T o o
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conprises at least CDRs of SEQI1.D.NO 1, 2,3,4,5 and
6 . Such antibodies may further conprise a human

wa@oenghgastl regi on of the 1gG isotype, e.g. |gGPAT/AP2007/051583

Anti body Fragnents In certain enbodi nents of the

invention there is provided anti body fragnments which
glate the |nte5 E n%meen hl L- 13fan h L113R

foP eXahpf 8 WhBr e t'h a? YgmeRt s PRk bi Pt AECOROL rahges

i ntepacti 0p bebme Bebékagﬁ apdoht 3 £6CEP] OfiorSUgReferably

fragnents ma unctional antigen binding fragnents

offrﬁmaéttenéﬁomOheﬁaﬁfseaceh@lopeéhmﬁﬁerphoaﬁh@pépmes

2 Fab, Fab , F(ab')2, Fv, ScFv fragments of the
antlgo Ves descri bed supra. Traditionally such
fragnent scartheprodiceid e yariden tpr atfead ity leerd gestiommef and

i ntact. anti podi es ain di estion see for
ex%ﬁﬁPEOTVE€§4F§§éE%§ BgF Eﬁs ba"pt’ HMcEBedé?E&?Iﬁn broad
frQHhﬁggonbe99n§§oBr@@§59E§E§a0955e§§|b@tafgédt@ﬁploylng a

production of ScFv, see Bird et a/ ;(1988) Science,
249e1gR8- n@610|ﬁfad@kviehe Qﬁtbb@dyefEagﬁéﬂpbohayfb@-1—10,

pr°9“§§d8“§ Lpde s yari gty of englpneer ”Qf%ﬁgﬂﬁiq%%éma§.5 to
describe € Fv fragnent 8’ appear ave  ower
I nRer aat yroaweaer gyeoththeer fowotnbainndetshasdFabaction

fragnments. To stablise the association of the VH and
Lb%Bhﬁ?ﬁsth?h@§khé@eeb%éth|ﬁR%daﬂﬁﬁhCBEB@|H%st?%lF@aCtlon
etz@he £ﬁ88§%o§ﬁt88§eagéghoﬂ2§s4§§1t59§§096f£ at, a
NAS, 85, 5879-5883), disul phide bridges ockshuber
etralatéiegg)leothEﬁistsychzgs 1862- 136@)1énawtknbbsed on
u et _al (1997 Protein ScL
7810985 TRL U r P A HERS CaACBY of HOBCU By Nist housTLene
methrkpﬁmpet@naheeeoﬁbﬂlLedthe tbecatbnseen¥Whi bleveetbly
al ( 991) Methods_ conpani on Methods Enzynol, 2, 97-105
athﬁu§W6HnétO§Iaéng€} FﬁﬂgﬁévaﬁﬁuﬁoF01©0°W95 21 7.

ScFv y ‘gg#§§§% t
but a;% rrlok%reeaq{ore era(%l{/]S Sl% uceggolr{r:feée14 aorsﬁ;gt?}% cﬁﬁ%dmum
Cheada$aGVamnagheomlstﬁveisothe nonpvaktenty oéléhevely
product , cludes perease avi.d

ORSEr ohiebs RaRhg TeRa FAGFr CShorrondl pri pr by ieRe!°
ﬁﬂ&@ﬂpbﬁat@ 9¥§aﬁeﬂﬁléh§§§hp%98kéﬂ§ tRel vdetbi vyakentcycle

(ScFv'LZ produced from ScFV containing an additional C
t ePAENAEPEYSPepnBiByMERenTBArcEDULPl | RS (2ndants ef a

998y Bom: B2 8201024 00 R L S

S|tetspestfanddahﬁyﬂeaéioarbbn8c§Vramgealpregeaably from 1

Cte stei ne residue (see Ki v et
DS 8855 s P B OBty L e aCo L 8T 6%} MR { BPRat PeBrorSbLy
SCEyQﬁaB E@ ﬁ@f%ﬁg.t91B@é”lﬂuhhbnﬁéénbYo§HQfEﬁﬁtnghéhe
peptide linker to 3 to 12 residues to form
"dehpbdlesy, OﬁeehEbFﬁtgévsetlelreﬁw&e@ 390ghtlgQwhen the

644 4 i er |II f
Ry e IR e e T
(1997@h8§ph6hmuﬁngati®ys42354ﬁa$tapdefetEBM§rSrom 10 to

"tetrabodies", see Le Gall et al (1999) FEBS lett,
45§O 164 1685, Cebnst PUEERBR 6PTBF VafenPRSERY RO BCGRESLYST,
Canﬁb§QnQec§9Eb§¥€Q QMdgeggghgngy§gonampghopr0teln
dinerizing notifs to form "m ni antibodi es" (see Pack
et al Mgk Bicgrherrsionat3® Khab7gs Ig8uca in the

m_ni bod see Hu et a 9 6) er s. 56 :

208529061 5o 85, e ShuPhahuloRe  pecyoF RS mPSaupeion
predugedaby BLBKIagdtm@aE@§YcHBbbﬁab¥ aptbbrdipepy| dehe
i nker, see Kurucz et al (1995) J.Ilnmol.1 54,
4576- 4582. Bi specific diabodi es can be produced
t hrough t he noncoval ent association of two single
chai n fusion products consisting of VH domain from one
anti body connected by a short linker to the VL donain
of another anti body, see Kipriyanov et al (1998),
Int J Can 77 763 772 The stablllty of such blspeC|f|c
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In other aspect of the invention there is provided a
pol ynucl eoti de encodi ng a nmuri ne VH domai n conpri si ng

wo bm7seguence set forth as SEQ |1.D. NGO 25. | n apot/AR1007/051583

aspect of the invention there gs_provided

pol ynucl eoti de encoding a nmurine VL domain conpri sing

t he se%gence set . forth as SE&;& . D. NO._ 26. Ig ano%her

enBbafnBht 1THEPEPE provi BEQVASHEI §nbEPEBEF dE°ENnkDBTi ng

a Yregamat NogOBPr hskAget BEcSCHHENEE SR ECEedpbRaR:t he

group consisting of SEQ 1.D.NO 27, 28, 29, 30l n anot her

enbedPHeALNEhEFRCEENEr 80 delaBcpopPAuel BY beNgecarbonate

en [.n [.nc¢ LS eque e t

Frontng Grans oontiot g or: "LEy oD N Mg 55e §heylene

| ncacbondaackawi bhethprppesedt biynvbat poacethsrefi she present

provi ded,a pol ynucl eoti de encodi ng. a heavy.chain of |

thénVﬁOEh?PonaaﬁiEﬁCBBF§hUQIEB?iﬂgk?gesgﬁé&téﬂdfFBﬁwdlalkyl

theagreHRte0Rsbat LR PE:suSENE. PoNO: 34y 25xtd6e.3Tnel N

accordance with the present invention there is

provkdedlaipobyhtiebént fde1encodirngoa- | Pyafechlln dhe

the_invention which Eolynucleotide,is sel ected from

th@lb?BBb é%n@?gFPﬁ@ of?t@EEPi.PFNEF%BFOBQPOhO:TF? most

“ﬂ%ke?§r£88991§5§5¥saQPéfﬁQEhBQOEh8§8 skhhhed.in the

art that due to the redundancy of the genetic code,

al t er MAte vier ool aahisot iglotdadeisoit o ddgsieordiigcligsedl therseiknown.

(particularly those codon optim sed for _expression,i

PV RoGeYELIT) TaF e e Sa hyat bl ot Hat RwiT 2 Snibde

theipel ypenti degrotetBerbaventi AAnuBdadtSkgnNak ethylene

sequences Antibodi es of the present invention maybe. .

prddlced é@dad#mgFBﬁlpF@FEPﬂaEFtFyath@tEF@P%@%E@rlflcatlon
goal.- sequehce hawing, ayspechti eachepupde, site aj the

Si '

N term nus o?gthe mat ur e pr ot el n. %hg93|gn5?£sehuence
shpakdibelaecoagnisedeandapgecessed bythheehosbrgebinine,
For prokaryotic host cells, the signal sequence be .
an P KaF [ AbY pREBERALEs o pBRPET FI FRASea"0r CREAEX L 46l 6°1
entehet 9¥hA1l brbepdersikkor ¥gash1gecigti @Arthessignates
sequences may be a yeast invertase |eader, a factor

| eadeFeonahefdiphosphat a3eaneadensnser exghaypged/ zeolites.
3646. | ran gel.l_syst , »Yhr al tor .
eadePs ton B nar BetSshvl 3thbrel BhafPERg 2 Kappiguons
i nhuonogksbfibrnpsegaali ngeqiuenhkel aceravabtabl ever a range of
Typically the, signal sequence is ligated in reading

fr ﬁEa}8¥ENA éﬂega?hag;ﬁika {i Boly ! of TR P Avent on.

3. 2a6righnapf aigphkcALE QN Py igbRiQEsr epl heabhonsgtaLe

wel | known in the art with pBR322 suitable for nost

gr ahpégavinveobaetedfa, n2hrpbasnrdnfernppgt byeast sapd as
vario viral .origin h Sv40, . pol yona ,

FQGROVT IS, SUEV6F BT 51 oSt nERAATTAn” beFTnes, sulphur
Geoer aklyni e ooingbanet aegl tcafi ontennpanent zi scontum
needed for nmammal i an exgression vectors but the SVv40,
na?a%E?uséachﬁéggiF?c@ f%i%90?ﬁ@oééﬁﬁytb?oﬁ%F@F?oé.35
Selggll, 0P HRLKEL ﬁ¥9é9§5e§85§§tb99aggg€§,eQQQQGalumina.
proteins that (a) confer resistance to antibiotics or

ot Beist erensfecgtianppecolidas neoblei agpaethovnexat ehe

or_tetracycline or.(Db onpl nt _auxi ot r ophi.c

qeph SRR EuhoRaChbEEE PEPTI CREorRAL - AQh: PRRRECH -« Heroto:
conpl ex pedpasedhesetegbi-entsehgRBspRYni GMOLYEalyst
arresting growth of the host cell. Cells, which have
bebfgstiieesst bl Yher ahkPBENBHECW t HOVAESHenasCeReslEPngC the
th i bo - esent i I:0 ' d to

B O lg T s AR e PEonTorren by the®sarBet on T

mar ker. Anot her exanple is the so-called DHFR

sel ection marker wherein transformants are cultured in
the presence of nethotrexate. In typical enbodi nents,
cells are cultured in the presence of increasing

amounts of nethotrexate to anplify the copy nunber of

t he exogenous gene of interest. CHOcells are a

Y - ~t I~ e
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(preferably nonoclonal) preparation conprising at
| east 75nmg/ M or greater e.g. 100/ mM or greater of

wo b@7amsibody of the invention or antigen bi ndPEIEP2007/051583

fragment thereof is provided-agd-therefore fornms an
enbodi nent of the invention. Suitably such

P oPheoBp  antF OBAPES bl CheaPnbahtfon. “aage. HEt88aing to

Ph@hgaﬁﬁékeﬁ@|1§D€B@§bhlﬁﬁé EM&bﬁb@dlﬁrF9§E§EEQE§ 8éparated
anti bodi es of the invention (particularly nonocl onal

préﬁ@@a?h@n§¥06§cde§§FP@@dC§UEﬂaUlﬁﬁya%§Yﬂﬁ@©rEeF@P@dte and

'n f %Eﬂ?ﬁ?gﬁukéEgh ggﬂp9§l£5953 g géeahguﬁﬁ of alcohol
? hunan di séases an orders such as

atoplbedreeaSESdecgn ast hapt ablergnnlmhmnimbseoﬁﬁPD.any

Typically such c ositions co , ,
g?ﬁﬁé%u?P@BPP98gEE@BtQBVe ta F@? aguﬁhBQMtBﬁdreaCtlon as
Cab&eg rbatcbyiaceeptablerphar ppeedt kGaknpr agth68at8€Broduct
em ngtons Pharmaceutical Sciences, 16th edition,
(1@8@)cawa@k Pubfeshang €@bSEﬁaﬁpte9r©¢esacntearrFeréher it
i ngl ud eri]ise reie uch,a sglin g
ofitt: S5chr T ReRr S3ERCor uthen TbiRr cPuathp et Eurpabrevoted
butbetBet ocacptom tbha aoganpgerowidbht eh8. alcohol and the
Phar maceutical conpositions faor injection ( e.gﬂ b% ,
i NPRavRABNSUM| AEFapBFFt bheXl 2dfintPatiegnaptalytic behaviour
supeutgpegystcint ramuscul ar or intraportal) or
continuous infusion are suitably free of visible
part i Cileatiel grate eriveasd aveycloompricser set weerk e orgrass of
%g% of ant#bodgé greferably bet ween 5ng and 25ngy of
ody S Bt hodE“For “t'he preparation of
ﬂmhmmkMEQMﬂé%h&@ﬂ@&@d&ﬁ%@h@ﬂ@ﬁ kg tiach
those skilled in the art. In one enbodi nent
phat KEe8DEi €5l deohPoSPei BhS BompRPsé- bebfeahkplenfgorsde is
10 n die e~kn u e
formopt onbl Tyt buathor  th I recr ot ons Tof dges %"
Phaenaabutytaphoepposutmohsomidehevhnvémhéon any begether

hilised reeze dried) for reconstit t|on rior t
R EPRSErOnS aReer P g R o REPNERe GorFLknowioor - he
apn@keaketentmeﬁe SkthQdcbﬂtahﬁsaéh aYBehe1, e.g.
enbodi nents of the invention conprise anti bodi es of
t hé, EnReapPprBR di-h, apnfgdl kysengpearhoehetat F Jof Propenyl
CORRELoRUED 25101 Lr atea(¢. 0ar80di UMLELLEA] €) 2000 ERT A eq
I'ne may ed to p ar naceu

cofrposi thenrtacteéduceohbel degheerehccopperonedl ahed
degradation of antibodies of this is

Y
EPOB12251°. © Yi ORF LI $3CtPEat Ment Sn@ Bé S?@ahbaeaFPycarry
byohphahat i8Rctt ORI €Al Eyo(bormexampbgetbhEL a0RULAER cases
intransnasal, rectal into wounds on the skin).
Ef f echpvebdosdsanhdoepeat hrenprepegilfesoforhe optimal amount
adni-nj LN a i ion._ar
Gencr ST T e BoLarRenan  ehtY: ohy HB ka¥EPEE SondBeneving or
faGHGESgsuahbaS dhexage beewghth and heattbrstarus efactors
the patient and di sease or dlsorder to be treated

sughef aet orel ¥r eCRFERFRAL HR %ErQF%ﬁléioWhéoaﬁﬁéhapﬁg It is
ph¥§éﬁ'ﬁBreGEkQ§QQ§eant§eh§9é'ngQQQLﬁP£'§é§c98§eSe”§Y a
be found in e.g. Smth et a/ (1977) Antibodies in
huﬁantdnagneéyssandreﬁefapy RRavenr P(esSR) NefoYopkeduby a
i enera e _be vee nd_1000 end
on b He PEHaE 6 ST <or g L 6 Be fPEAPad pbareTH FPdn <.
anEFQUhthy,asbhnﬁiomphﬁénﬁégdthﬁﬁ|z@ﬂﬁD@$kyﬂ@ﬂé carbonate
conprising a therapeutically effective anount of the
anti body of the invention may be used sinultaneously,
separately or sequentially with an effective anmount of
anot her nedi canent such as anti-inflanmmtory agents
(e.g. corticosteroid or an NSAID), anticholinergic
agents (particularly ML/ M2/ M3 receptor antagonists), b
adr enor ecept or agoni sts, antllnfectlve agents (e.q.

o, [ ——
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R45 is selected fromthe group consisting of (d-C
6)al kyl, (G -C6)al kyl (C3-C12)cycl oal kyl, (C1-

w@s)oalodesh C3- C7) het er ocycl oal kyl, (CrC 6) al kyl Pex/gP2007/051583

(d-C Jal kyl -heteroaryl; R46 .1 g selected fromthe group
consisting of (C C6)al kyl, (C3- ClZ)cycIoaIkyI (C3-

C7 het l | k Cl- Co) al C3- Cl I | ,
a §F§§¥§bgﬁzeﬁ%#e§88§awégﬁﬁéﬁ§sarﬁr YE BTG pL 1o
(Calgéhakgga aryh, thélbgﬁi@hkyhahgtﬁgﬁéryl TR47c8Adents of

R4A8 are, 1ndependently, selected fromthe group
cohsngtﬁnQSopaFﬁe@cF@ 6)5FK§F sep8reLioncyendabkyn, which

7 Kyl
Oy e st e PP AR (o Y n eF ol 5Pk
(CaCcéyabkyleayyht and (QpErbpakkyl ahét éroaryhich the
| udi f | e: . .
kEﬁagfhgg(Qfgé%ﬁgiggﬁeﬁaH?OPﬁF%pﬁ%ﬂ BRGPPRPRYIY- §3B2gySt 1S

met-bybv81a%908i abheygl 9F 8ne. Abeebansri 06ide; part . From line
3- ((Endo) - 8- et hyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3 yl)-2,2-d
i phehgt-bpopibgi prrpepducts and/or residual excess " carbon

(Eg g%iﬁogﬁg Yhe3rbfinded (hLPNERYLAFLhYL) 1 8- 8882 PLEUCLhat

3 éﬁEﬁd@itBaﬂEbhyhaﬁ arasbi eyehofBe2al1ionb13nyk) a2]ldwdr
phenyl - pr opi onam d

3 ??E HB? th%FhQFa@ 59%- Bl EYEPBE3C2TRPBRESB- §F) 12, b case

'pQEQMltHéOQEQBhSlaGEQd is 1,2-propane diol and the

( Endo) - 3- (2- cyano- 2, 2- di phenyl - ethyl) 8, 8- dlnethyl 8-a

zoaiéybenyct@FBozal$ousadelsogrdEylene carbonate. When a

2. 2-di ph th 8- di et hy| - 8-
Nt ALET ey eF O - S oSt oy oo CnJEELTEL A8 Bovi-
3 béﬁmﬂﬁ@ 8188hbY| - 8-8zasbieyeb0[ Bn2cdfhpehaBiyh) w2tR-d, 2-

i phenyl - propan- 1- ol ;
L/PB@H§?P @l?%enﬁ%§ 8L ABERAYF- BLazalBi ByEl bf 3coMRT bEE- Bhe

L e

8uaedn|a chynﬂp[soﬁbitottanethedmdeufacture of propylene

1 Benzyl 3.3 ((ondo) 8 melhyl .8:aza; bl ovel ol 3.2 41961 o, 1
1- ﬁ&@&'f§r[geﬁéeﬁﬂobf81ﬂ?hhyby8pgggugtgygh@ygrzeikggg_

3-yl)-2,2-di phenyl - propyl] -urea;
L/CFBb@@Eﬁ§©¥lgenethyl 8 aza bi cycl o[ 3.2. 1] oct-3-yl)-2

LR RS S 2 A dE T -2

,stpahenybnpzopglp benwhﬂtﬂealkylene carbonate 1is

S A PaaaLads Ot Cipateaaral: FUS' 063 151 2511 8av1Y; 2a8a

(Epde)v3réd- s¥apeodudr di ThBi BpPEAm2py¥bagthybY- 8n8- di me
t hyl - 8-azoni abi cycl o[ 3. 2. 1] octane i odide;

L/SFBateEh@@)zenﬁeﬂhymerazasbﬁé&yﬂﬁps QaIPQGPthyI)-Z
n%ﬁRBPEBX oRreRYL1 5 s Penggnesyl f gnam de: 154 (FRdody

azaebheyclmﬁﬁsiboctoﬁ-ykédudtphenyﬁsph@pgbd-uﬁealine 11.
( Endo . . .
RePhYTYd- B2 ASbrRye 6P AL 8%t PS- §Rard |V pRefyl 1 PRopy 10TO

|]llﬂgtD@n§§UHBQBth9e®t§Qg/Qﬁltable place in the process.
(Endo) - 3-{ 2, 2-di phenyl - 3-[ (1- phenyl - net hanoyl ) - am no] -
prbdpylyast gadtnefhyhesalazbnlatbaCywhs[SeQararedtanethe
B:gg%geaFﬁeen%BrefgL%ﬁud QRS%Q%% 9§gfflnén7t9g added to
(EﬂH@)mﬁxéar@ebhoaykglanélcghb@ﬁae@-anﬁlpﬁbbyh¢nidm

, d-di met hyl - d- azoni abi cycl o[ 3. 2.1] octane iodide;

(Endo) - 3- ( 2- cyano- 2, 2- di phenyl - et hyl ) - 8, 8-di net hyl - 8-a
zoni a- bi cycl o[ 3. 2. 1] oct ane i odi de;

(Endo) - 3- (2- cyano- 2, 2-di phenyl -et hyl )-8,
d- di met hyl - d- azoni a- bi cycl o[ 3. 2. 1] oct ane br oni de;
(Endo) - 3- (2- car banoyl - 2, 2- di phenyl - et hyl ) - 8,
d-dinethyl d azoni a- blcyclo[S 2 1]octane |od|de

S ~ o~
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anount of an anti body of the invention. In another
enbodi nent of the invention there is provided a nethod

we@boobioasieng T hel per cell response towards a TPAT/ERPe7/051583

response follow ng an inflammtiory and/or allergic

insult in a human patient which nmethod conprises

adm te to sai atient a therapeyticall

o FREE EVEE At Zo "R B ThBHG6r Ant Feh PREPY RS 11-
fragaeat ohber @okeofipt Bethnyent i 0n. ah, aROYNBE combined with
enbodi ment of the invention there is provided a nethod

of thredt khgra homhinpatlientdhB9frgleAevQa30hnes-43and 2 to
vaghgn£e§@£9? pgghgng is afflicted with asthnma, such

as severe asthna, said method conprising the step of
adAKAMBLEEI Ng to said patient a therapeutically

effective anount of an antibody or antigen binding
frEéﬁ%BEELﬁereof of the invention. Al though the

present, idwantin has Reensdescrdbed pridid paldnbddte
relation to the treatnment of human di seases or
dl@@#déﬁsnsthbepﬁéééhvstnVéﬁbﬂbhtﬁayaamSéthaﬂeOf tetra n-
ap n n t nen se
L e R

| Schepbdeser i(bed, byUMBypﬁioﬁaamplelQBFperaﬁé diol (1,2PD)
Description of the Drawings Figure 1 Sandw ch ELI SA

|
i | VasSt FatFR§It he BPRLI AgTo Ftn%gge frohoEl bRal*oaRer boa§
3G€a£919§€°5@'Eﬁ@ts5599|bo§%85§éée§ bemap. | L-18,881
i ncreasing concentrations. Figure 2a Neutralisation
asshysphinst pating (TABOabi Theyanpunbusé HBAOCEonahe

EhE"brodetT vy DR TECoND Rant & CorT “Gapi 8ol Rokan e°
ILdé@ekﬂlﬁeaFa}t8§lh8p??h££e5§5|3mPa§ﬁ§y Eégyégugps are

Neutral i sation assa ustrating the ab

chehaeni tn3T&bate ﬂncrea5|ng concentrations to inhibit
the bioactivity of reconbi nant E. coli-expressed human
IL-13 in a TF-1 cell proliferation assay. Figure 3
Negtraki sation assay illustrating the ability of nouse
noclonal antibody 34 (and chimaeric 3G4) at

i icksaskpgeebnident r &BPBnsItjoPERhbb| L, Qﬁ@,bﬁoa&ﬁRﬂdyﬁwt
ofrecorbthRant—E—cpH—expressed—cyporrolgus H=1 357 a
TR-1 cell "proliferfati on asqay. The|curve Iab=||ed
"Canpath 2 s that [obtagned |usyng ahti - CD52 humanp sgd
antibody alentuzunmb acting as anlirrelevant antibody
cqntrol i this experlﬁent “Thé 1ife labellef 0.43

' P ol -4 1 [ ! H
gliitnr =TT ¢ 9 I.JUIy LIRS) Ild.l ol dal TITU Ublélg [}

ngutral i sing polyc|l onal ant|i-1L13 preparatiop (R%D12
Systens, catal ogue nunber AF-21 3-NA) as a positive
control. Figure 4 Neutralisation assay illustrating

t heXBHPEELy of nouse nonocl onal antibody 3G4 (and
chi maer] ¢ 3GA); Al JNCLEasi Ng GANGEN ratdons 40 lﬂﬂlikﬂ ton
the bioactivity of mammal i anexpressed (CHO cell) human

| LtA8 BhakiTkty célh phosphenaUmonaaséayt ﬁaﬁpahhwand
anti- L13 are co s descri
supr ar}AF 524 %a& rFOéDSYaJa%P? ﬁa[fsk%%éﬁenga% 0 9
abtbttabatymvpﬁesﬁneﬂ@t@nakoﬁmaebﬁgy 364dapd mimic a reflux
(chimaeric 3Cﬂ% I ncreasing concentrations to
i nAFBEE™t AECB| bAGt FOREY1BF ?@@@nﬁﬂnﬁhiCh propylene oxide is

Pl e8Re 20q0yRR. | hpradFad 6

pro?gkggét?oﬁ agggéa C% Ha ﬁ an (a’;’l(r%tlg-hl%1%5L gb! added to
conheoh1x9agenasda5hdesesubedngupdmlxﬁugerea@ h@pt in a
epi e mapping ELI SA to determ ne the binding epitope._,
£ oL RBS e RERBe! Shar CaHEP BotsCSeHS oR RRnRRCaRg o sPEBEEic
cynonol gus | L- 13. Fi gure 7a An epitope mappi ng ELI SA
to identify the fine binding specificity of nouse
nmonocl onal anti body 3&G4 on human IL-13 Figure 7b An
epi tope mapping ELISA to identify the fine binding
specificity of nouse nonocl onal antibody 3G4 on
cynonolgus IL 13 Flgure 8 Am epltope napplng ELISA to

N
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anti-human | L-13 pol ycl onal
0.025 ng/ M was cal cul ated for the neutralisation of

r eagent .

An ND50 val

ue of

w®oghd34Q 130 human | L-13 bioactivity in a TRPCER®DT/051583

bi oassay by nonocl ona

anti body 34. See Figure 5. 1.5

Bl Acore(tm analysis The affinity of 3G4 nouse mAb for

r econbi

Bl ACGPEEE
Tabbeod. . TBEAgerebtin} i8AabYSeRe WBREsEBPREBE BHEalSEAGwas
anti-nmouse |9gG gggt

codptedmodnto ay PChMR. b1 poi theydagradatcodupl bAgtha
accordance with the nanufacturers recomrendati on.

paP ERP A ShBuSeT iRBhas" e AertapPuPed BHt BoFRREIS4r Fake
ang- Byganc Ok n€¥0QuDI guschl- d3apassedooker gl dehbngdessure

concentrati ons.

n,and c

s Pa R e AR TR RuS

ure.

nonol

g

1 L-13
RSohBAEER TSl be,

ass

he surface was regenerated back

Y

An anti-nouse |1gG anti body was

3A

thenaneaSﬁnysecagseéubﬁac@eu@eﬂgmnpsdta@ndOélgrppmlene

conm
abr 't

id

LRDP. 101248

O capture a

ot _si
|boad

blndln@u£V@§HulEBNaiéMMd@dMﬁ&mDaMTIﬁﬂb(mﬁblﬁﬂ t he
Bi acore 3000 and anal ysed using the eval uation

sof t wa

usipgithe 1: 1 nodel

| L-13

re i nherent

bi ndi ng was

enerated usi ng reconbi nant

gnlfbcantlg affect t he
For-a su%sequent IL-1 3

in the machine and the data anal ysed
of binding. The data for hunman

Exgol i |

%&COWW

Reconb

exptesked De
prci al recont
L- 13 reagent
nant E.coli -
ed at GSK. A

tTilnd,a
i nant

(Supp

expres
Nl | Bia

pgédmhbupar
= coL%-exp
i ed by Pe
sed cynony
ore runs

| ICatE3 vaet: we

| gus fdi<13 wa

were carried

Bg%ﬁgd%qgkagged

|IPraasssure

increase,

[92)

bar
ut at

genera
255deg

rees Co Table

2.728i

acor1é453>00(

dat & f6c§3r par

ental9

O\%P LAY

“’AU NI TTUI

t-%%%ﬁbe&lu

man 4 L}

maand

L;VIIUIOUI3L6UD I I_'

ata were prod

5 5

frpm?2
out in

ppggpesdest

duplicate

exper |
'he dat

hentiseoMm t i
are preq

bot Iy .rauns ca
ented as the

L
Luced

Frieg.,s
an

and stpn

dard idevi at

i 4

n bﬂé@%et<

) of(%H%%e re

sul t s6

For—th
cynono

1 1
rurrarr 1= J.\

gus IL-13 (1

CSHPP
lad%gat

| gV
GS 7L5ythe

|.JI Ul C II4 allu
 data are the

20

resul t
the da

ofc1gne: rexiper

I nent ,

a _described

nhnvp

carirized ¢

ut 1 m.duplica

dnnllrnfc

S wWere nnnlve

[ e. Fop

d

together to give one val ue for the run

| ndi cate, thal, SGL Jmyse

affinity for human IL-1

CnA St LA RGP e

| SAT| ON OF
n°fas rade"

5 e B e

et

These data

ng aff|nf$§Q%%Q%tn

noaseocmb foradgnomohgts brep@lésecl egsbpoteat han a

3A 2.
en®bfied

alagoenauces the

of gt head&Aivar babbeopeybnascandopther nurine and human

innunoglobulin sequences.
F

foIIo
bei ng

LAST prograns and by inspection

l%Héﬁ% dyes ddy d
i por't ant

poteﬁ{laﬁi

Thi s was done using the

t%?%%%§§

The

gf&;d as
a

CDRegpai ted éhmdanbsedhevebmbbnabiohhefaptbbgﬁyne carbonate

P05|t|0ﬁ3b§ﬁog%

t 0?PHet

10

D 30 |

A Alinbar

3T P0|
ﬁésgys?

nis

5Pt

tl cor

5

3V

di.n
etra

98an€%§M|bﬁ@kﬁhBHﬂﬁgc?EQﬁ@B@rcEEéﬂ?@@rKTEPE )t hes3&4

VH was

or RGHT "B &

SE@ptoE&aﬁb45n6$£bataadfh2 areeptesenpeamddCDRL38os C.

i dentified

represente

XXX,
typPEalryeb F%HE?F%QGn% oP ﬁﬂFeofr

CoRg 16T b

D.NO 44 A suitable h
ac@égpm&eﬁEaﬁ@abakat@r (PRer 349VRrapaslfdenekifed(PO)

unma

n
and

(104, ST 200, i e 1 oo

SOFr DFohbERY ) BEPaR

ftln it

The

S, .
BSNfr B de

t he donor antibody to be included in place of their
orthol ogues in the acceptor frameworks in order to

obtai n satisfactory bi nding.

i sted

above,

were al so considered for possible retention in a
hunanlsed ant i body de3|gn P03|t|on (Kabat#) 34 VH

In addition to those
the followi ng murine framework residues



3.4 Neutralisation of manmal i an expressed (CHO cell)
human IL-13 in a TF-1 cell proliferation bioassay. The
woemrogdsesat i on capacity of nonocl onal anti bodRCT/EP2007/051583
34,3AC, H2L1 , and H3L1 for jhuman I L-13 expressed

fron1CHO cells was assessed in a TF-1 cel

e L R T
L

I SThherepntent sati pnepéntdb teqdebed BO reduce TF 1
cell proliferation by 50% in response to a set
concentration of IL-13] Table 6 The average ND50 val ue
for,3¢4 parental was 0.05 ng/m . This was cal cul ated
for_the neutralisation of - 10ng/n

meg vl i plBERpr eds&Y, hun@POl L- 13 ,i2P0a TFDuresélibn, | TBPO,
blegssay. This Value difffers tfo that pfeviously
oljt ai nefi9(see Exahple 1.8). However the™afount  of
hynean TEE8 used [fisstinuiat e groliferafngnoof the R4
calls ip these gxperinents wag lower than previously
uséd3(13ﬁ@/n1) Tﬂejleve$ of réhtralisaﬂﬁ@ﬁ of CHG .37
e)\pl coo-u ||una|| II_J.O aL,lll cvcu uy Lllc Y rent a: SGfr ﬁ?etb_
was slightly better than the level for 3G4C. The

pot encites rafstHAsl éHUM'Hﬁtﬁ:Wﬁﬁf<fthMﬁﬂiﬂdh.Qﬂmﬁﬁﬁdpyﬂene
with both parental 3G4 mAb and chi maeric 3G4.
NEBFFgﬁl§%@|BHOBYl?Q%oﬁBFF%ﬁFténéﬁcﬁﬁﬁﬁﬁsIEh§3S§%PFéhFY of
| NeRe Tonds6abhi pROLLEETgLLON bioassay. The

neutra ion capacity of 3&x4, 3G4C, H2L1l and H3L1

for E.coll-expressed reconbi nant Q130 human IL-1 3 was
assessed in a TF- 1 cell proliferation assay. The

nmet hod was carried out as described in Exanple 6. 2A

An ND50 val ue of 0.274 ng/m was obtained. This

differs fromthe ND50 val ue previously obtained (see
Exanple 1.4). This assay was repeated several tinmes to
confirmthese ND50 values . The quality of the
commerci al l y-sourced QL30 human | L- 13 preparation

used in both sets of experinents (carried out at

different tinmes) may explain the differences observed

for these 2 data sets. Table 7 sets out the potencies

of 34C, H2L1 and H3L1 , which were all simlar. See

al so Figure 14. Table 7 3.6 Bl Acore(tm analysis The
affinity of 34C, H2L1 and H3L1 for reconbi nant human

and cynonol gus IL-13 was assessed by Bl Acore(tm

anal ysis. See tables 8, 9 and 10. Anal yses were

carried out using Protein A capture. Briefly, Protein

A was coupled onto a CVb chip by primary am ne

coupling in accordance with the manufactures
recommendati ons. Chineric anti body or humani sed

anti bodi es were then captured onto this surface and

human or cynonol gus | L-13 passed over at defined
concentrations. The surface was regenerated back to

the Protein A surface using mld acid elution

conditions, this did not significantly affect the

ability to capture antibody for a subsequent |L-13

bi ndi ng event. The work was carried out on the Biacore
3000 and the T100 Bi acore machi nes, the data were

anal ysed using the evaluation software inherent in the
machi nes and fitted to the 1:1 nodel of binding. The

data differed slightly between the two machi nes,

t hough the differences seen between the kinetics for

the chinmera and humani sed anti bodi es bi ndi ng to human

IL- 13 was simlar for both machi nes. The binding data
for human I1L-13 fitted well to the 1: 1 nodel for al
constructs, however the fit for binding to cynonol gus
IL-13 was worse, raising the possibility that the

actual val ues nmay be sllghtly wor se (e g. a 2 3 fold

1 cc N\ M T 1 N T N 1

Swt
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EP-A 776,890 and WO- A 2005/ 003113. Preferably, the
catal yst is a phosphonium halide of fornmula R'PHal, in

wobkbockoddal neans hali de and R can be the sanme PCT/EP2007/051583

different and can be sel ected ;fg am an al kyl, al kenyl,
cyclic aliphatic or an aromatic group. The group R
suitably contains from1l to 12 carbon atons. Good
results are obtained with R being a C]__g al kyl group.
Most preferred are groupscRpbgi ngvsel ected from

met hyl, ethyl, n-propyl, Tsopropyl, n-butyl, isobutyl,
and t-butyl groups. Preferably, the halide ion is

brom t - '
Tore ST R LRE dOrTLepondl g Chr'or Oe comsaunds B

andhaoreastabheofhan theyteneespoddi ngthodadeon dioxide in
congounds. The st %efe r edphosphoni u catalgsi s
tetfa PhEBEEGF)© hﬁsg BAPURT bPBnf d@POYFHe2d| kK§Fanegst 11
ox{;dechhgtokssconverted in the present process is

suitably a C2-4 al kyl ene oxide, in particular ethylene
oxilde ofrhraplyyepree ox¥dee orcarkeur @s0x hee evfid The

anpupt g nEHSSBhQQh“”LC§£§'Xéhtﬁﬁﬁoﬁgpve”hQEEéxcgs into a
expres8ed’in nof e cg?alys per noleé a %yﬁene oxi de.

Duect ot aohoweneapbunt whl chyappedaats, stheasubpeetining
process is suitably carried out in the presence of at
cALEYHCDB0E FBFBLE tHE BROSDKBNI i CALARSHTper mol e

al loy) engy pxi dge FLEESAADLYand e AIRURLe Of £ PADSPROAL UM
catal yst present is such that it ranges from0.0001 to

0. ¢anbbeaphospophaapbanabystatabyet peetesabbhyatednfrom the
0.001.to O.gSé and anstnareferably fromO0.003 to 0.03

moP e°BHG5 pRohfath 24tal §8Y per nole propyl ene oxi de.

Thecy eaghd ol ©f 1 €a¢ boarish oxtde ywephribedal kKyseae oxj deis
is reversible. That neans that the al kyl ene carbonate

f of AEAVARGIcORVRFPIBaEK PAfo carbon di oxi de and the

al en ' e IO c L Ol

and Al KT e o e Ty e et i ae 0 e 1 e bR
suctablystrom Oobiduotnlyi eacptlélietpevbesrbatbtiynofone.
the reaction it is preferred to ensure an excess of .
caf bort G B LU 5 € £ 1 woTemore Proferayet is
frampleSphohoum: AalMast opr ebenabbyrfirea 1. SrlwhOck: al

A SU|tabFe nmeans to establish an excess of carbon

di nxkde hsltdecenduBt ckhebeeabti samat oandefFégated and can
car bon di oxi de_pressure_and keeping.the pressure ,

cofiSt &f eB§ego§Fﬂ8 @8r66§Ygio§§g%?g#heCY taf preB8aFec or
ragge§rgﬁgggglﬁrgﬁgn15 to 200 bar; the partial carbon

di oxi de partial pressure is preferably in the range

from Prnaccel aanar prref ercald ya iy ohn Whear S0y HEred qegstlyst 1is
preferably from 10,6020, bt . Ihe; react i on

t enpérat ure can be sefected froma w de range.

Suit aldnpddss termarainy ecd sarseleat edf falomnd0 1t o303 ,0C

. The advantage of relatively high tenperature is the ,

i nEPeaseni ApedetFohRer af e2 1 kisheVer CarPOoraLer @AEt PBRSPRONIUM
teppegaturer) .00 highaiskdenr gacthons, i.a. the

degradati on of al kyl ene carbonate to carbon di oxi de

and. priopiarred dehydealiorg doet@reirand tee ngidedilreed lcohol is
reactio f .alkylene oxide with any al kape diol, if

b B bR P L e PR R 6t L ALY ey ar or GoPg 2 Lkanols,
suj-t abl c rom 100 0 he ilhed

peF 6? é}Fﬁh%e&gg%%’tggé a%%g%ﬁﬁeggggg%%foﬁﬁ%%h i tions
achngQ@kyﬂt§ub§h§tﬁ€éadﬁﬁéﬁplbHEc8i15h@y@hk%h@ﬁﬁatic

oxi de "and the carbon dioxide in the reaction zone can
beasebrol edamtit howtunaduenbueden. The resi dence tine

can usually be varied between 5 min and 24 hours,
preferably between 10 m nutes and 10 hours. Conversion

of al kylene oxide is suitably at |east 95% nore
preferably at |east 98% Dependent on the tenperature

and pressure the residence tine my be adapted. The

catal yst concentration may al so vary between w de

s o oy o A a ~ -
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present invention it is preferred to separate
t heal cohol, if present, at an earlier stage. According

wo eoovlgs3pr esent i nvention the al cohol is prefepebER2007/051583

separated fromthe product stream containing al kyl ene
car bonat e and phosphoniun1catalyst In this way the

a unt of al cohol t e recycl .ed can be kept to
R BT o aUerS " Sy e |4 GorpoUHT pohol is

fOé@EQc@éﬂ'Bgohh@,ﬁeéﬁhhﬁ@ asoby- prgdpgbpbﬁereﬂ@yﬁd
fromthe al kyl ene carbonate product and cannot hinder
anyosbbseduent Yproeessngt epxtrupehehereohas been found

that i ' y- pr.od

r eZc’:t i%rné%gsn%a%éocgogrtcﬁn}govﬁ h%cf%yh c% 41e&dl dSo t]hhceo o
phesphenhhutheatabyst bﬁephaddhpnlhmeceahayytl¢n the mixture

behavi our of the system The Fi r ives a schematic
vieﬁl FOFBEOB?B@egé fy@ﬁeagdeggﬁyfeﬁeeﬁergﬂnaﬁﬁeranges
Fi gur@ §h9ws9@°%eaogaeedzeﬂetaelegeamhmegtakgylene
oxide is fed via a line 2 . The al kylene oxide is

cofbi rREtPafith ararndire tof phosplom umlcdted yistto elg.
tet ?Eth' BQO%?Qgﬁkgnb?rgﬂbg ho%&@mlegfﬁ ggd ?d alkylene

to € he“rBactants ar passe nt o Y7 sal
ZOB&rﬁonaﬁhedﬁbxtube tonthbe ﬂoﬁbS@hGﬁnlaWBSaahylene oxide.
al cohol, e.g. 1,2-propane diol, and al kyl ene

c:a?bori%?coece%S @C%%Bé}ﬁ/lt%érl@dﬁ%t% wWheredn ithe gnixture of
Ca#ﬁ@@pﬁbﬁ%hﬁech§a§§§9 Qaéssdkyméﬁetegrﬁeasgéomszone 1

. The reaction zone may conprise only one reactor.
ItSHbSQBBDl&ééSlﬁreetofca&kyleue bhedeeaction in two

or re reacto n such cases |t ad agepus
olgDoE\% e For e h ethoeptprr%? “ahoudt o a?ailxkcaenss anjb a%m?

di@th@ynncaheoﬁea@t@bﬁpbysﬁﬁgnyeagt@ﬁgaddlagkgﬁbboand

di oxi de between the reactors. The reactors are

suP@SEﬂ?n@oﬁdH@P@dtﬁnE%?eru@rﬁpéﬁﬁeeﬁd??F@ﬁéonIFaF§lYSt in

even: PRr enpr gf ek edot 0, hayg. A ba g €9 18

Cbnt%ggogsFyQSt?rge% g%n gﬁgggtogg én S Q%QFFd 2 Eye

a pkogefboacreadiog. tSuahyaonenbfnaﬂammS|$ kKnon &ndm

caf BEREE 61 et Abr 2RKERC pHbSDROHTuRPEalkf ¢ - aRA PRESte Erom

a'ﬁﬁéokee§l@hﬁ?hﬂégégléﬁoﬂlkhﬁr@Ott0"1V!a aline 5 .
The contents of line 5 is passed to a first separation

zone 6 in which the alcohol is separated via line 7 at
the top or alternatively at the upper part, and from
whi ch the m xture of al kyl ene carbonate and
phosphoni um catal yst is renoved via line 8 at the
bottomor lower part. Fromline 7 |ow boiling

by- products and/ or residual excess carbon di oxi de may
be renoved (not shown) . It is observed that this
situation nmay arise when the al cohol has a | ower
boiling point than the al kyl ene carbonate, as is the
case when the al cohol used is 1, 2-propane diol and the
al kyl ene carbonate used is propyl ene carbonate. Wen a
hi gh-boiling al cohol is used in conbination with a

| owboi I'i ng al cohol, e.g. sorbitol in conmbination with
1,2- propane diol, the effluent inline 8 wl|l
conpri se the high-boiling al cohol. Wen only a

hi gh-boi ling al cohol is used, e.g. only sorbitol in

t he manuf acture of propyl ene or ethyl ene carbonate,
separation zone 6 needs only to be used for renoval of
i ght by-products and/or excess carbon dioxide. The
effluent inline 8 is passed to a further separation
zone 9 in which al kyl ene carbonate i s separated,

di scharged at the top via a line 10, and recovered as
product. The bottom product of the separation zone 9
conpri ses al kyl ene carbonate, phosphoni um cat al yst
and, optionally, high-boiling alcohol. This bottom
product is discharged via line 11. Possibly, make-up
alcohol - may be added V|a a I|ne 12 |nto line 11 or

o A 2 oy



