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Met hods of Treating Chronic Pain Field of the
i nvention The invention relates to an anti - CERP

wa@piohadyl f or use in the prevention and/ or treBCTEBOWI50852

chronic pain and/or synptons of chronic pain, and to a
met hod of treating and/or preventing chronic pain
and/ or synptons of chronic pain using an anti-CGRP
anti body. Background of the invention. Chronic painis
a long | asting paMethddd opEreatiagCHronipcPainhan t he
tenporal course of natural healing of the underlying
causative injury or disease. It serves no benefici al
Fivid BF thecimiverioh uncti on and an estinmated 2.7 mllion
people in the UK are invalided due to chronic pain
condi tj ons. Cancer IEal nis one of the npst conmmobn
The jventign RteH! CarhanthCHRE arithady foraisedn Hischrexprtiopeand/or
trE QR BNEIFro Rl DalrPart S 6 AYONCIRABAiC PR, %ﬁawb%ethod of treating
components due to tunmour induced nerve damage.
ang{pt BreventnagthyerRic sainanNd(Rr fyMipiarag ef chienig @a@ma*rsqo%arﬂt' -CGRP
aftbgdamage, inflammatory processes which lead to the
di sraption of normal tissue netabolism the production
i nfl ammat ory prostagl andi ns and cyt oki nes, and
%bﬁ&l‘b%nﬁa&ﬁﬂﬁ '"‘2 ﬁﬁ‘t the mai n anal gesi cs enpl oyed
or-treat ment roni c pain are opiates and
non-steroi dal anti-inflammtory drugs (NSAIDS). Both
' fi
iy e e L e
natorad thealingpof tbaueeerfwmsattmmturpat dleaasec dh$ergesono aalmleflmal or

oRERTRE FititaR PO S rnEe L 23nEh proPle R BEHEE s Validog,ue to

clafontei (gin desittonand devel opnent of anal gesi ¢ resi stance
to opioids conplicates their utility for long term
therapy. In particular cancer pain treatment requires
ChR€eryssn BfonernAtitepioatdommbe bypee\oe khroafc pam ah@8emonstrates
brlnq %vmth it side-effects and at | east 20% of
NPGiIERRtNE CAAPPRARE dEEiP fUMPRHF SreM @rﬂdrrtﬂulr%(@”ﬂ%icﬂmpone”ts due to

tUNGSRIHUREH YierJel®infadeS 1Bfusthit inGalvedBRlit@tal B8R84, Cherve entrapment
identify new pharmaceutically active conmpounds that

apddenpes énﬂammat@@y PEOCEpIeSHFNiEm eadHp i @'SWQF'W p B tissue
ridftsboR St {He'raddctioh OF trmsmHa%@ryﬁégta@Q%ﬁé aRy 6Vt§ﬂ|hb§ " tissue

chronic’ noci ceptive pain and/or synptons of chronic
dawedeept i ve pain.

To date, the main analgesics employed for treatment of chronic pain are opiates and
non-steroidal anti-inflammatory drugs (NSAIDS). Both classes of drugs can produce
severe side-effects; NSAIDS can cause gastric ulceration and renal damage, opiates
can cause nausea, constipation, confusion and dependency problems. Opioids fail to
produce pain relief in all individuals suffering chronic pain, even at high doses and
development of analgesic resistance to opioids complicates their utility for long term
therapy. In particular cancer pain treatment requires the use of unacceptably high
levels of opiates bringing with it side-effects and at least 20% of treated patients still

have uncontrolled pain.

Accordingly, there is a critical medical need to identify new pharmaceutically active

compounds that interfere with key steps of the chronic pain process and particularly for



10

15

20

25

30

Surprisingly we have found that adm nistration of an
anti-CCGRP antibody is effective, with a peripheral

w@eaoe/10891act i on, in the prevention and/ or treakCEMm20ef050852
chronic pain and in particular chronic nociceptive
pai n such as cancer pain. CGRP (calcitonin
gene-rel ated peptide) is a 37 am no aci d neuropeptide
whi ch acts as a neurotransmtter in the central

theeraabmenisgrsl/@mrevdntibh o shrenhichdsicgptivaf haimiatgl/ot eyrhp@ms of chronic
CCRP receptor, Calcitonin receptor-Ilike receptor

NP@e§RYE PALY i vati ng adenyl ate cycl ase and protein

ki nase A production. Centrally penetrating spinally

adm ni ster mal | nol ecul e sel ectiv , , ,
SHIYISHH; w8 aYF‘af?@”ﬁéféﬁ% agAdYRiration ?é‘? G EE antjgody is effective,
with %?éﬂﬁﬁérapéltd“@ﬂﬁdﬂﬁﬁt iRitie Griademmi SRS the@tR@htbf chronic pain and in

condi tions (Adwani kar et al, Pain 2007) suggestl ng

p@’lﬁ'ﬁ%"a‘f@?fBO'ﬁlnoé'Pe@Wék{@“ AFEERPEIRe spi nal cord has
an antinociceptive effect. Additionally intrathecal
adm ni stration of antiserum agai nst CGRP has been

CaRRFalaioniatisae- rﬁ'@tqdd@ﬁtlrie)els@&Ya@mwraqldwn%@@entldﬁmfsacts as
a‘?%gﬁ{tr%h%ﬂn‘tie? r{tlﬁﬁgc%h;i“gl' nerYous. s‘ysten@l It%‘d%%ﬁ' thﬁto the CGRP

Surpri ave
regemon, %alﬁlmmroreceptoahk@rﬁcep@mmbﬂ{|a|@bv:f;tlng§d@ﬂvlatetqy¢@§e and

pwt%ﬁ kf?'na?&'fé\' @'Bﬁucfa”o nSite of action, in the prevention

rea of chronic pain and in particular
chroni ¢ nociceptive pain vvhen adm ni st er ed

Cgrﬁ{géls{}):é;n% Ira dn%%%”ﬁ yp za({jr}\]/ ﬁl% sgr\g/areﬁ].rr%l%(téﬁlgtsb%&rl\éeggéﬁPt aontagonists
hasﬂh‘rbesnrsstrmwmhotbeb.mwm ihettr@trhentadf’heorommmanhdi yocieeptive @ain

[ d 1 nc rocedur Brie
ol Riutge’ L 0 0D MoRREM BawBiofa\al srggenous CoRP
wﬂhé\épﬁescdrb CECEG ahim@m(:@m/e gﬁ&{P Aa:rdtt?gnny idtrathatalloiyinistration of
t he manu ur a nedi cament for t revention
a'&tfﬁﬂ’f Y a0pwst {;@ﬁ{p *&ﬁs wo%hoavnﬁa.r ‘éFﬁd?Q?FGQUYﬁ)’?%??é"O&F in rodent
MOAERIYf @rtRRli (K UAIEHIEY I ct. e NBBRYsER BRIH 00S) 9, 8RLezPoh 0 be
peripheral ly adm ni stered. The present invention

further provides a nethod of prevention and/or

stfRiNgR We RAvERILAR ltﬁ‘at %@hfhlﬁ\“éﬂo‘ﬁrof IMECBRPIanG B(‘S(Rnlb @ffective,
pain, i'n an individu h conpri sesperi pheral’l

Wﬁhﬁlﬁﬁ”ﬁ’h@ﬁaﬂ ﬁff efaciign dn Iﬂ?ﬁjﬁ)r\ﬁaygrﬂi@n Qi’dmféfeéaﬁfﬁa'ﬁtl Qfé’hl’%ﬂ'c pain and in
p§rft|EL9§F bMSm@%Hi’&Bptﬂfe ;ﬁéh @/ﬂ%h admeﬁéi‘jt;?éi’@ﬂbl%ql a‘T'Fn'sq%ﬂ}Sheral

I n one enmbodi nent anti - P ant agoni st anti b
advinistigdipn mtée arcrvydasra diginab advara@gemverm aupement t@fadmlmster

aﬁﬁb%dk:ésqwr&ﬁecally or spinally, a more high risk and inconvenient procedure.

Brief description of the Invention

The present invention provides the use of an anti-CGRP antagonist antibody for the
manufacture of a medicament for the prevention and/or treatment of chronic pain and/or
symptoms of chronic pain, wherein the medicament is prepared to be peripherally

administered.

The present invention further provides a method of prevention and/or treatment of

chronic pain and/or symptoms of chronic pain, in an individual, which comprises



10

15

20

25

30

35

Figure 1. Effect of antibody & on nechani cal
hypersensitivity to 8 gramvon Frey stinmuli in a bone
W@ 20002099pRi N nodel . MRMI-1 injected rats were PCEE200D/050852
with anti body & or vehicle (PBS + 0.01 % Tween20) at
day 9 post surgery. G oups were healthy throughout the
post -operative period at all tines, shown by
i ncreasi ng post-operative weight gain (data not
psrh‘@unally domtinisteriag neeaid irgiNdwdl ath8rapatticaie effgetveamadunt of an anti-
c 3&, tversust eh| cle treated group at each tine
S; gn agpraatr@ d¥ffect of antibody G on mechani cal
hypersenS|t|V|ty to 15 gr von Frey stimuli in the bone

cancer ected rats were treated
g eoBRmGah i &t EREP g 26T oh BRSOy R ORGD ot
a8minirationData are nean SEM of 7-9 rats per group. *
p<0. 05 versus vehicle treated group at each tine
point. Figure 3. Effect of antibody G on anbul ation

DEB&dMiGH oP¥hd Bigardd. Two end points were expl ored.
The Tatency to fall as neasurements of conmpound

i nduced IrT'EaI rments in notor co-ordination émg and
Fiasre 1r dedfestofrantibady Feasunechanionl Bypeasensitivity ¢hd evask&an Frey

(
BT lpdpinte, BT GRIBRLTe] gty VB it i
G2RBSERICE, (G’BSJ/& DWdén20pend0)dbgap dpost swaerye r@/rounzhwaream&althy
f * nN< .
5P B BB a8 oA A BT Rl opropertve
wBightlgaig (aestaary)t sllauvm)dﬁatmrwe rnaﬂarmt]SEM ofobeyatSper groupbip<®.05
t he bin P1 receptor. Figure

visais Bk Taia dtons Bl bacidbBalien  ocron (ugr m) vs
time after 1V adm nistration of 10rTg/ kg, measur ed by
t ... Fi 5b: f. t| - CERP ) )
F iR 2n e GLAITER S es el buutersapsyitd i 48 Poyonfrey stimuii
indthe bdne 38ncek PRINMMIOLEG. MRABY ligdctay r@t@tcmetré &€ated with G2or vehicle
n e Scan usin a ~term
(T LR Tnean2BL3y © e Sutdaho DatR 2 FlamTL SEW of 7-9 rats per

gRXB! <8l VdisliPlshidl@eeatell gbig af dachaink yhihch shows
thgt anti - CGRP anti body Gg?[(f)bq nds to th%mc-term nal

region of human a-CCGRP. Figure 7: Solution conpetition

FR)UrBi32 &afeRi of dAnbod e SABIBIYrSmeAs RER b H& r6@|'laﬂt/c?gnd points
I'n sequence to P were used to determhne t

Wgr%@xm@r@ﬁﬂ)h%lﬁt%w o thll2sEnaasUEpmeRts of compoyd isdeastiowsirments
rhgtg}]' By IE‘S@matﬁ)\ﬁ"( 2‘5 tef%_’d&%re %@tmeaggf‘é?ﬁents gegmBdtion evoked
rabbi t. n- cons

_ _ reS| ues between species are
paindBy |in fedhonernanegi paip snogel. MRVMbddpieced rats wereldsiaged with
antibody G2 or vehicle (PBS + 0.01% TweenZ20) at day 9 post surgery. Data are mean

1+ SEM of 7-9 rats per group. *p<0.05 versus vehicle treated group at each time point.

Figure 4: Binding assay data demonstrating antibody G1 inhibits the binding of a-
CGRP to the CGRP1 receptor.

Figure 5a: serum level of anti-CGRP concentration (ug/ml) vs time after IV

administration of 10mg/kg, measured by anti-IgG ELISA.

Figure 5b: serum level of anti-CGRP concentration (ug/ml) vs time after IV
administration of 10, 30, 100 mg/kg, measured by anti-lgG ELISA.
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Figure 9 : Data showing G 1 inhibits neurogenic flare
in the skin starting from90 mn post-treatnent. G 1
wa@R®oaeini stered by intravenous adm ni strati oPCT/IB2009/050852
m/kg). Data are from6-8 or 13 rats per group. *
p=0.05, * * p=0.01 vs vehicle (phosphate buffered
saline) treated group at each tine point (AVOVA).
Table 1: Kd and 1C50 of anti-CGRP anti bodi es neasured
at 250C agai nst human a- CGRP [ muMab7E9 = nuri ne

re r.of G1..1ts K far - CGRP= 01 =
F R e ARITR s s 2 rigRaatCeRP s et (RERPARS). The change
wﬁdfﬁmads %m@s@éd mn‘olﬂ”@& Sfrdfirstgla@dtviich shows that antLOGEEREhtibody
= ant i body humanl zed from nuMab7E9 (K

Gﬂd}'nqsatpli@ﬁﬁem'i‘aHWOP of fman2-CGRA;: pi ndi ng
affinities as determ ned by Biacore Description of the
I nventi on General Techni ques The practice of the
mesg dnbolutior aemeatitian by Biaperey CGIRM. 6£sRRB fraem@ntseor peptides related
| | I :
%%U%@@ee CORRAS R0 o ARG5S iRy SF hiboy o1
m crobi ol ogy, cell biology, biochenstry and
0
NS0 A0 K Bl el 26 Ao, oo e
rahbﬁhNan—poMﬂrmxhtea'rdu@B batw&yn s@ebnb@randeyhmmm epitope of antibody
G$1econd I(g}di tion (Sanbrook et al., 1989) Cold Spring
H‘ot? ress; digonucleotide Synthesis (M. Gait,
ed 1984) l\/bt hods in Mol ecul ar Bi oI ogy, Hurmana

Pr s A Labor at ory % .
a échn uregsn ﬂa ar O min
tea‘trf_}? ﬁﬂ |n|s gq, y |r]tr 'H' ra Data are
%ggr %,a pup: * OdﬁFysEve itg@g ered saline)
r?’?t@ @ﬁ?@r@@c qp%td | s%)e Cul t ure: Labor at ory

Pr ocedur es i B. Giffiths, and D.G Newel |,
Table 1: Kd9nd 16TBY or %ﬂt' WRé’yarH'ﬁed'%meaSNﬁ%%@é ¢ ggainst human o-
C@ﬁR/Er@mMg@ﬂli%cafdeme:pnece@@r off @t. Jts Hdated FIFKCGRP=1 nM . RN4901=
mefiFR teali reeegrising sramaclbdgye OGN buhsheweghgarae affinities and selectivity
inBlatc(PWeGRP Kags17) nMEdht =Bniibsdyemunvattext fsorh onu Wl (Karfor
rdlBCGRPED. MMM | |l er and M P. Cal os, eds., 1987);

Current Protocols in Mlecular Biology (F.M Ausubel

Tabled:. G1&fHiling d88iTds aEG&errm@d BylBiagsrese Chain
Reaction, (MulMs et al., eds., 1994); Current

Pr ot ocols in | munol ogy (J.E CoI igan et al., eds.
Degeription oktig Inveptiecol s in Ml ecul ar Biol ogy (W ey
and Sons, 1999); | munobi ol ogy (CA. Janeway and P.

Travers 1997); Antibodies (P. Finch, 1997);
Ifsehrigues 5 practical approach (D. Catty., ed., IRL

TRe Qﬁeﬁ:tlcdaﬁﬁeb‘?@@n;t inVeRGSH Wi@mploy, unless otherwise indicated,
conventional techniques of molecular biology (including recombinant techniques),
microbiology, cell biology, biochemistry and immunology, which are within the skill of the
art. Such techniques are explained fully in the literature, such as, Molecular Cloning: A
Laboratory Manual, second edition (Sambrook et al., 1989) Cold Spring Harbor Press;
Oligonucleotide Synthesis (M.J. Gait, ed., 1984); Methods in Molecular Biology,
Humana Press; Cell Biology: A Laboratory Notebook (J.E. Cellis, ed., 1998) Academic
Press; Animal Cell Culture (R.I. Freshney, ed., 1987); Introduction to Cell and Tissue
Culture (J.P. Mather and P.E. Roberts, 1998) Plenum Press; Cell and Tissue Culture:
Laboratory Procedures (A. Doyle, J.B. Griffiths, and D.G. Newell, eds., 1993-1998) J.

Wiley and Sons; Methods in Enzymology (Academic Press, Inc.); Handbook of
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anti bodi es: a practical approach (P. Shepherd and C.

Dean, eds., Oxford University Press, 2000); Using
wa@pivhadies: a | aboratory manual (E. Harl ow anBICTIB2LEMIS0852

(Col d Spring Harbor Laboratory Press, 1999); The

Anti bodies (M Zanetti and J.D. Capra, eds., Harwood

Academ ¢ Publishers, 1995); and Cancer: Principles and

Practice of Oncology (VT. DeVita et al., eds., J.B.
Ekpegrimh erdelt ImnGompeyyy(D. IO@/2)r.anded. Cn Btackwsl|, Arls. )ath@GTda;d’sfer Vectors

f%wWa@rgEgl%t@%que i{%ﬁl@l?ﬁ’ %aq%'gl%%lgﬁ é urren{ Igrotocolsm
M@@cxamu@.cﬂ@gy @M. Augudl epgll, ppept 08B); Pe:’RC The thjlwgl‘as@tChaln

e .antige ni.ti on ated jn th ,
ReSaian arEE! 4o g AT b otstols M i meglogy LAE. Coligan et
aIUSeQié h@gﬂ @hoﬁ@ob@bl@.@mww&owwm é’nd SErcH999);
| onal or rmonocl onal antlbodles

PHRAAY (Gbr SBTONa A RalTeNerS. ) AbibgRles (B, Fingh, 1997);
AHMdIGSSI é’ﬂﬂa@hé‘eﬂ %bﬁro@ﬁlﬁ '(I?O(‘iét?ys e(oSCIR\D Pre8311@BRS] %b?rl\ﬁ‘&‘foclonal

chinmeric anti bodi es, diabodi'es, fusion protelns

agtihagiass iaryaalicahARPBaRY (P Sthepbard aneC dAganeder Qs fdniersity
Fé%@.f 2&3@%@9& aRfibddis: MB%@%H@ (eﬁjll-%?%l/\/aar{cﬂlgglyane (Cold

rrses an antigen recognition sit An ant|
Sprm beaeor éﬁb@rﬁtqrb%@s%w%ﬁiﬂm Astibodiesc(M. aaneignd YR, Capra,
r r , : : :

ot MW AGBrC PATIS DR B, aATEhOR: PGB Ynd PRtbiice of
Oanolbpy Q9. TaBEYiita atdld esequdhdepofcott{eonseangt 4993)donai n of

its heavy chains, inmmunogl obulins can be assigned to

di fferent classes. There are five major classes of
Dieﬁmtamgl obulins: 1gA 1gD 1IgE 1gG and IgM and

b%ld é bhﬁﬁﬁj 'gg%?eﬁ'h %%fetcnferc&%'aﬁl'edo(?%gb&f @%dlnp teﬁ target,
swchS andrblogMateTbelyhedeqtideh bpid, [miyrzapade _ edanﬂ‘lromkt ditaqaast one
aﬁt?r | e%?ﬁ?@nﬁ’tl osn%)g%c% eIdeirg Fheeg\éagﬁ)%ﬁr?gsg)g%ﬁenﬁﬁg%?&wliﬁ Wolecule.
AB QISB@GGITGME ltye termeerﬁ:ubmemesstdt ovalytntast @otgblonal or monoclonal

t hree-di nensi pnal confi gurations_of different _cl es

Al koo o e S Me il GLenasRsh aas 968N £f fRlGsne
cfﬁéiggﬁgﬂsﬁdéééﬁ(&cwp mrﬁL&dlarﬁtS t}ﬁ?eré@mbﬂp]lﬁieﬂc antib@hes, rd@mgraaist fugidn proteins
and - binding s n a. two ai n i es

oFBGTUR BoRBTRAY RFIcD. anghy it AP e Sisfko! P

ingi 8h ey MSNlindRd | 8cLie ERRit BomPBride<OdH antiRA-re@dGHitRitsite. An antibody
aSSOC|at|on In a single- chaln Fvspeci es, one heav

inglded AB anfibedy & (AEY F1asar $4abl 3 19Gmah of igM b W%%PS@O‘C) and

tHe' éHfl%gd)bMe@d hbtee &'a@ly%ﬁ?du%@ cldsBk &lepeHdiig bh‘"ﬂ‘ie Hbody amino acid
ht and eaVé@c aiNs can associate in a dimeric

S%qqetmée @f BreaeapEgbaemain af athenyy ehainge managiphulsiseends. assigned
td a.ff nt Haéi?ss THR LUNVRrh&Br &lB@éesgﬁfanGwﬁo% %A, 19D, IgE,

eac vari abl e donmal n | nteract I ne a
|ggnteingdaMbamdisengrelsé thesednaybe further divided into subclasses (isotypes),

e.g., 1gG1, 1gG2, 1gG3, 1gG4, IgA1 and IgA2. The heavy-chain constant domains that
correspond to the different classes of immunoglobulins are called alpha, delta, epsilon,
gamma, and mu, respectively. The subunit structures and three-dimensional

configurations of different classes of immunoglobulins are well known

"Fv" is an antibody fragment that contains a complete antigen-recognition and -binding
site. In a two-chain Fv species, this region consists of a dimer of one heavy and one

light chain variable domain in tight, non-covalent association. In a single-chain Fv
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the surface of the VH VL diner. However, even a single
vari abl e domain (or half of a Fv conprising only 3

wWeDRg/18g9eci fic for an antigen) has the abilityP@DIB2009/050852

recogni ze and bi nd antigen, although generally at a

| ower affinity than the entire binding site. The Fab
fragnment al so contains the constant donmain of the

light chain and the first constant domain (CH 1) of
spduiedheas hweahaaml ofalight ichaigveritisie diofrfadr cdir bercéadiently linked by a

ek gt e ok acorbinat s WRnGon e shes o asprate n a dimeri
striistlingcnath ge0E t@thallpr £tviy Stidin He%pém@m it Reinanit icbofiburation that the

hi n regi ons. A F(ab)2 a val ent. .
8 R ol cant sty A tia RS 0t oy Aean fieq tigdig specifcity on
1 el et VIR it hHoWéMee\Feﬁ‘gé SRgloARriaDlbidafbin (Gihalf of a

have gne or nore binding sites (faor caonbini ng
Fy§PMEESINg oply & GRS sPecifipfas atnrﬁéwg%@beh% thaiphiyty Ptr%COQ”I’F@ and bind

a@ﬂg’é‘?ﬂ AhctighQnBRNy Bea I ARGy theh PREARObIAGIHgRite MBY
be differént. For instance, a naturally-occurri ng
i mrunogl obulin has two identical binding sites,

Tﬁé ﬁgb% mﬁh@hna@akb%% 9% cgﬁsk?arﬁt br hasi ﬁt’%al'i)d é‘rﬁ’d m% first

bi speci fic" unctlon ntib
c@rmt@tﬁ@@malméﬁsH‘tm tf@ﬁ h$@4ye§14malrb| I?ﬂin ﬁggr@ent@silffarrﬁroneFaI@fragments

|so ?ona&%fgg/orggﬁb;@%&atﬁegﬁtbtogggey %ﬁ%gd%(tﬁélgié‘avg/%h ajn CH1
dametmon@lu@dg wne lor mares cedtéipeasmchatketibatyripogeersgions. A F(ab)2
. I, .
RS A PR B, B RF B A o SREMRAH Sy bioRlrive
bpdge &tiths hingenegibe. sanme species, (3) is expressed by a
cell froma different species, or (4) does not occur
in nature. A "nonoclonal antibody" refers to a

Ah@mﬂ@@fyemmmtdri@adyn@@mﬂomg Sitesvifee Icembirifew o antdadaf there is

antibody i s conprise am,_ no aci nat yr al |
TR LR g iR i 1ok BIRGITD S B e ML geLanother or may be
diffeMdlt Vst indtarides a pateaty N@umd@dmr@blo@ﬂhﬁﬁ% @ﬁﬂldeﬁtlcal binding
SIge&eul ation of mpnocl onal antibodies is hig

Bisidls O AL A o (RgaIaR Pasoas RiptioG i whi @ bispecifc’

oBitifBnctibAgI” taﬂﬁ%dyr@%%%@ﬂ%ls tABLdifRE” bn‘\’»"cﬂﬁglff’g’ﬁ@ﬁ ﬁ?t%rrﬂ@bf sequence
only intact nonoclonal 'anti bodi es and f | engt

apg/AoRNtacal/ cRREPDEEPERobUt al so fragments ther eof
(such as Fab, Fab', F(ab')2, Fv), single chain (ScFv),

nmut ants t hereof, f usi on proteins conprising an
Aanisplatagyaniivedy” gaan antibedythat Heis nal @issocated Mhur@urraw-aﬁﬁoc'ated

CQ&P&%%& W}H&kﬂ% ?{ﬁ%hhgtlut@fllye%%ﬁétlaﬂtanﬁ%méé SE a%?omp?r;/y itinits

I'gen reco ulred ‘speci
native stéte, Gid ﬂreeyoft @héi prateins faom dime $aree spécies, 43isexpressed by a

cél%&ﬁ%ﬁﬁér@nf eeled! Bre@) ?ﬁeﬁ&%c@ﬁ&i%&aﬁﬂg source of the

ant manne nmade (e.g., by
hybr i doma phage sel ecti on,

A “monoclonal antibody” refers to a homogeneous antibody population wherein the
monoclonal antibody is comprised of amino acids (naturally occurring and non-naturally
occurring) that are involved in the selective binding of an antigen. A population of
monoclonal antibodies is highly specific, being directed against a single antigenic site.
The term “monoclonal antibody” encompasses not only intact monoclonal antibodies
and full-length monoclonal antibodies, but also fragments thereof (such as Fab, Fab’,
F(ab’),, Fv), single chain (ScFv), mutants thereof, fusion proteins comprising an
antibody portion, and any other modified configuration of the immunoglobulin molecule
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reconbi nant expression, transgenic animals, etc.). As

used herein, "humani zed" antibodies refer to forns of
woiwonessen (e.g. nurine) antibodies that are SPEDIB20¢9/050852

chimeric i munogl obul i ns, i mmunogl obulin chains, or

fragnents thereof (such as Fv, Fab, Fab', F(ab')2 or

ot her anti gen-bi ndi ng subsequences of anti bodi es) that

contain mni mal sequence derived from non-human
tHaltmmmpgd;esblﬂ antigeRoecddgnéionsitt qﬁa‘ret r,eqhiusmamezﬂd:lty and the ability to

o8t BBy ety il e B PR A8 ke or e

adtﬂio@l@zrdr the@anhegioWhidBiRE reddd (eey.| BEhyireidinadpRagesdiactivd,

resi dues froma CDR . of a r?on human speci es (donor
re&ﬁf‘] ?X%rﬁéﬂo%r%%@c apigals. &{C-)-abbi t  havi ng t he
desired specificity, affinity, and .biol ogical

activity. In sonme instances, Fv f r amewor k regi on
Ap aispdiheinf h‘#rﬁén'ﬁ%ﬁmﬁﬁ‘t'pﬁﬁ’iﬁﬁ(ﬁ(%‘@lfpmﬁ afrnorylupna éedg Wurme)

aﬁtﬂfdd?e%.ﬁﬁ@@ér@%p@élﬂc BMH%Hc"rﬁﬁqulH@%bulﬁ%f Mﬁur’f&{l&ouhh Rfains, or
humani zed anti b rise residues that are

PODARS AGTERLEUP oS %.Fggeﬁ(ata)ﬂtqr@m apkigen-hinding
sut?%ﬁurt s%n?lSocflésgq%Ktaﬁ?ﬂﬂﬁtﬂ% qugH&e JddFdrW A8A-human

er Ine and optimze anti ormance .
immugegietdin, Forriéenmaﬁnarz,eiwrmnlzqsbwlb@mes %@hwmasmmunoglobulms

(r\é/gpﬁéhg?@b% %ln‘:\'zllﬂlcrlplfnes eg %ﬁf? e&‘ﬁple q\tér‘l’f I'rjnpfnrfgv\%gfm (CDR)

or s st an
ot the r@iiRenegyevaglaced b;esqscﬁn@stfr@m acdiR of a aomrbnniammacues (donor

ahmggguc%bé% rlnﬁugen%ta!) raﬁ)[nt%g\pﬁ%%g Jj@s% eé ﬁ% !)Ifl C}/h'éﬁ?nt)a%nd

s are
tﬂ;(ﬂqueaﬂ(Hetlwﬂ;lhm mnmmstwﬂearﬁvl fﬂmdgwar}ktreglah I(E/R)all&smiums lof the human

SRR P Bt il ie3Peddind Bon FUMPR e AR, Byrigermore, the
himanized BRI redutdrmprisdtesiaogs gmit Bryfobay ﬁelﬁibrrremeqﬁaplent

dified as descri in WD 99/58572. Ot her for
DL BRI DO DR I ATOMSE SRy oo el Baag o further
réfife@md dplkhize dritibBdy §er>farthb§ h|najeﬁefal ttRé BdmahizBd HASIRRHA will
to the original antibod which are al so terned one or

C%P%S@I%Q‘taﬂyéw Jbef gt/ ¥°6?r@rl§1rty%@|§’ toRkarablhdlerA@ins, in which
alPbi Sidentiamy élb@ldtl'ﬁe O‘Bﬂ? F@g@&wsr@frr%'sﬁend R)Utﬁaéb 8 hbd¥man

means an antib y hav an am no_acid sequence

In@rawrr%%wamg ailcprtSHmtaawa"m"éaﬁtheoFo%yeqmﬁd@r@éhowf@ human
Pﬁ(ggaﬁ'&ﬂlﬁ%ngé}%ug %%8%%3%GTH h0&hafi2¥d %Etulg&f; 6;%?&“51&/ QRSSwill

g human anti novvn I n
C@n@r(tseo@té@lae’rt @rpgirion afansinednagiabiutn comstantiagan Oaﬁt)iinﬁtb‘d()FC)

t;)ﬁTb%h%jﬁw"aﬁ o@é‘hhﬁ?ﬂ n‘ﬁﬁwﬁgg%blﬁ{ G %dl%§@%¥ h%U& FEH‘{-Z@B s modified as

al n or at eas
desraibad p’o‘V\@@%BG@Z ther fotrok of humanized antibodies have one or more

CDRs (one, two, three, four, five, six) which are altered with respect to the original
antibody, which are also termed one or more CDRs "derived from" one or more CDRs

from the original antibody.

As used herein, “human antibody” means an antibody having an amino acid sequence
corresponding to that of an antibody produced by a human and/or has been made using
any of the techniques for making human antibodies known in the art or disclosed herein.
This definition of a human antibody includes antibodies comprising at least one human
heavy chain polypeptide or at least one human light chain polypeptide. One such

example is an antibody comprising murine light chain and human heavy chain
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exanpl e is an anti body conprising nurine |light chain
and human heavy chai npol ypeptides. Human antibodies

w@2009he99pr oduced usi ng vari ous techni ques knownCT/IB2069050852

art. In one enbodi nent, the human anti body is sel ected
froma phage library, wher e t hat phage library
expresses human anti bodi es (Vaughan et al., 1996,
Nat ur e Bi ot echnol ogy, 14:309-314; Sheets et al., 1998,
ptﬁ?Nﬁ@)tldéHSH)m% #tibddied 6an bélpoghicbo asingnvaridiisiteehniql&Oknown in
. Bi ol 81 . rks et al. 991 J. .
tﬁ@b’c}rt '@u 0619 emwg%ﬁzﬁe%“mkﬁﬂ@h{ﬂ'bgﬂi’ i'so%e‘g?‘?é%d %8?? 3 plagpgiprary.

whBethByphadferlibearg lengrebwmmmmml\/bngﬂwmét alnt996, Nature

s T S i bV es 090

HbBQ@rﬁUo‘éﬂi@ﬁbWTﬂﬂbﬁ 18RI DAL IB|§I d&s'cg81b%rk§1etté|819§’ﬁtﬁmol Biol.,
545, 807; 545, 806: 569, 825° 5, 625, 126:

28288, AR A boTiS LN baAdP TN RGN AR imERUnoglobuli

Io%f‘lhtobl%hé BRY s e@gr Blcdin WHTBR tHeAd HdblBRo R ARRUMB globulin genes
hocyt es that uce an antibody directed a%gl nst

h@\yq eeyeRartiaiyi @éi@n(piejelh imctiyateflod Pisepprrachie deswibed el S. Patent
NB&.OfS‘,B@S‘,8OﬂCH,5’45?'8'(§’é,5°5 Bk 9?2%@%9863@212@' 285 1681,016.
Vitro See, e Coeet a

) , e’g., ., Mbnocl onal ~Antibodi es
Aligraratbeahys dhe Marpa gptibadyamarbe pr%@,req)by irmort@gsg; human B

r : : 7,
VERAERREs Bt BlocueR g sptingly AP qaind elgel bnfitn Bion o
lytrdiecytes maarrbeamb\tmselq from avhindividvil arrday/hlavasgeemmrammzed in
| r | .
FBhicEre P CRRAES VBHEHFRY ARbREH Snd Ay A Whan R Liss,
pPro{ie8s); doermer €Bal. d19§11, al InBeurehc &47 2YB6-982 3and 26S (RA8ABY) No.
S%Béggst on et aI Proc. Natl. Acad. Sci. USA,
9- 5883 1 988) ). Di abodi es are bival ent,
b| speC| fic antl bodies in which VH and VL domai ns are

ressed on a, single pol ypeptide chain, using a .
AR 2 ey 6 0dn s B BiRl b Ynand MH BaeAgaf paired to
fdrivea Moo AERI MGedile Vidg @mﬂﬂﬁatﬁh@k@r thémfem;é themab g rhét!%: as a
domains to pair with conp domai ns o

he
sipglgi Hﬁofﬁﬁucwré@“’%%} q %'GQFﬁ .?§8n4%$ hap P58 eed | HudfEn et proc.

NafthAJERY. ei. @A, B8 dises-58887(f9eR)j.0 those anti bodi es
wherein one portion of each of the amino acid

sequences of heavy and |ight chains is honol ogous to

D%G%%%‘Pé‘glvﬁ%nis %%b%@ﬁ@%nhﬂibcﬁ‘é@ inQAHEETHAR \)’Leﬁorfnéi‘ﬁg‘a?e

particul ar SpeCI es or ongl ng to a particular class,
expieseed dea sEGHE Wﬂlmpéégﬁbcwﬂ it using aclinkenthat is tooshort to allow for

PSR LEIRR 7S ERRNID SRRUSRRS e oS At gomans
paiegitbicomplementary domains of another chain and creating two antigen binding

sites.

"Chimeric antibodies” refers to those antibodies wherein one portion of each of the
amino acid sequences of heavy and light chains is homologous to corresponding
sequences in antibodies derived from a particular species or belonging to a particular
class, while the remaining segment of the chains is homologous to corresponding
sequences in another. Typically, in these chimeric antibodies, the variable region of
both light and heavy chains mimics the variable regions of antibodies derived from one
species of mammals, while the constant portions are homologous to the sequences in

antibodies derived from another. One clear advantage to such chimeric forms is that, for
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both |ight and heavy chains mmcs the variable

regi ons of anti bodi es derived from one speci es of
woreoonad®11 whi |l e t he constant portions are honoPGHIBEON (50852

the sequences in antibodi es derived from another. One

cl ear advantage to such chineric forns is that,

forexanple, the variable regions can conveniently be

derived from presently known sources using readily
exaraplbathbeatigbibdegiass can roehiestly beoervsd ﬂrmmm\esffwﬂy known

S(?Lfrg%nu%gg reé%ﬁﬁ%?%ab%ﬂ%@?g{a? OE i{§ ﬁ-p %‘ﬁ?rﬁ’ O?ftﬁ)éganlsms
inV@fnhtarbétbnr\ﬁm Eohstis rddiensagbrivatl #Qen, @(ﬁr @@ﬁﬁ)lé}fhuman cell

arat| nd t eci fici is not affected .
ofeparaigns-c e S v RO arUieIhY BV Aok Fesrea & Preffacation, and
tHel dﬁ)@bychﬂlsﬁiol‘ gfféctédbl MEUHECE etﬁ@@ﬁﬁﬁaﬁtr r@gioﬂ H&H@HUman is less

ubj ect . 'when the anti bodies are injected than woul

'”fer'ﬁé{oc%'ﬁg PAMNMUBEITBFPIEE O AGHIRD ﬁHHJ%bWP%theI-ZEﬂNQQ@PS are

m‘jé@ﬁ‘edj@%h 'Ndu'ld)fhe'o%n%ht rle"gmntf?@n BhontHumaRsddres!! ﬂbwever the
exanpl e functional Fc region" possesses at | east

d%fﬁ‘ét'céf'ﬁé‘@t'dfﬁ'tﬁfmiﬁdf‘ismﬁwlaé %amp{ﬁe sequence Fc region.
Exenpl ary "effector functions” include C 1q binding;
conpl enment dependent cytotoxicity (CDC); Fc receptor
Abfwmticmyal Famegibodyosdesrnsddinast ene efiecioraeetianyaf gt native isequence

F A0 RGN SRsLS: (ABNSS” RN BIiRlpGELd AlhbAC Sopendent

cgbtoaictty (CDG)H dtci reosptgebiediay] a}ntilbeqyrkieaendwt Fell-mediated ¢ydotoxicity
: n ht .
(@2@6%@8@@%@%&0@@ egglﬁp(gne assessege %Ceﬁ%rggbr'é'gédggn receptor;
B@sRs,a@ts ISnohveffJecbtort ﬂmectmris deneratly adqudresi the Fsme@oam bd ootyibined with
r fu ons ‘nat.i ve uence Fc re
aByidiid QA TE AR ariuifc BheYE B GERR BRI Espheed using verious
asddyB &knawh th thewirefoe evalliatangy éi@hraﬁgbmy éftpceat fumctioag.ure. A
"variant Fc region" conprises an am no acid sequence
which differs fromthat of a native sequence Fc region

AbMaWeféelqaeﬂée B¢ rdgi@Blco s@hmamisd scideedddreatidemtical8the
retains at | east one effector function of the native

A RAE BegHencR §f 8 FCW@PMO&WW” netyEe-vAr Yaliant Fe redig’ giomprises

aR@fif adi§38§udee vHIRM@iffas! fibrs Uil bf b WatiRs&iERas £ rég?o@by virtue
native sequence Fc region or to the Fc region of

obatrieaft ope [Apep afig nodificgtion.ryeheipips at §ast ane effestar fw@cﬁlon of the
n&iUe"RqREHEE B P§g‘idﬁ uﬂ’r’e?@?ﬁbly"’lﬂg vlﬁ§rﬁtqfcq€bbbnfﬂa§'§t f’é%@.%ne amino

one to about fi've am no acid substitutions in nati ve
a@d@ubﬁ&@thnccmr@%tma npfiver $RIUFDCE Bgremioner toke Earrwwn of a

p%%wﬁag%%diﬁe efééérﬂfébepf of&toé%%&?@g%glﬁb récW éulostltutlons and

east seque
pliezﬂ@abhytﬂ;onv\ﬁbcbut@naao abeutdiyq@erice afid snbgﬂtohroranmamatw Bmuence Fc

d
B8 85 P o Bl BhYPERl g PP oo herin wi
pitelfiera by polk sesoat degst ebcmntﬁ@l%/sequelneamenab'o.wth QE%wsmmaoee Fc
region and/or with an Fc region of a parent polypeptide, and most preferably at least
about 90% sequence identity therewith, more preferably at least about 95% sequence

identity therewith.

As used herein “antibody-dependent cell-mediated cytotoxicity” and “ADCC” refer to a
cell-mediated reaction in which nonspecific cytotoxic cells that express Fc receptors
(FcRs) (e.g. natural killer (NK) cells, neutrophils, and macrophages) recognize bound

antibody on a target cell and subsequently cause lysis of the target cell. ADCC activity

9



10

15

20

25

30

35

identity therewith. As used herein "anti body-dependent
cell-nediated cytotoxicity" and "ADCC' refer to a
w@2i0vAmedi at ed reaction in which nonspecific CREDIBRMIN050852
cells that express Fc receptors (FcRs) (e.g. natural
killer (NK) cells, neutrophils, and macrophages)
recogni ze bound anti body on a target cell and
subsequently cause lysis of the target cell. ADCC
ofag trioledujeodf iatenast eanibe as$essad e:smgtanoamt@AlﬂG@meyt such as that

DT SReRe 8 eTRRY 5 5355 el Bl i Tor suon

a@efafy@@tdﬁde(:@érlpﬁefeﬂ)blo@d%br&ﬁ@@%@r talel(RBM@endMNecals. Alternatively,

0 | ear. cells nd NK cel | s.
pp BT VANGC Ghviceithe BiRIAc, SABeISA T\ e S8R vivo, 0.9
@b fodbl duthelsanbt diBode |ﬁ$}"rﬁ§‘e‘§s%ﬂ al. Modgy PNAS @SA)l 095:652-
a ani mal nodel such as that disclosed in O ynes et

62§-., 1998, PNAS (USA), 95:652- 656. As used herein,
"Fc receptor” and "FcR' describe a receptor that bi nds
to the Fc region of an antibody. The preferred FCR is

Ag Uied hoeeirs &b Eaverton mnth FERRdeitecyaceptar fiat beyds duithedie region
of &n Qﬁ'tfbo ‘?'He?'ré’fgr%@ﬁchg%aﬁﬁgv@@&%eﬁée HamER FcRC W(’é{%é)éer, a

and incl Udes receptors Fcg RI'I .
pmferredslacb%lsame\shwh hisidg @nrgGaantiep \(agammatrecenter) and includes

B RIB Ho(RE Bl RALOETR PR8N EERF B elcFRlants anc

recep ’'ncl u
altesoaiptedy splicad ibrisgf RIdsB réceptdisnheyiRit liengphoeesleplude 'FryRIIA (an

11} ) a e

900 Sl BLEn s TIPS BB RENRBAER Bt ARl Sy amine
atid sequetes thdRaNfédr pnimanity iKitmetytodl8&ic, dodmains Reveof. FcRs are

| | 9: 457- 199 t hod
rep P RaydichHiaiine 3051, Afn. Reysiniing., BTBARRTELRR ol 1994,
IMAGhSR6théds,. 4: QEGR ard d®Heas kgles QgBeJ ]{Ilebntalri]ralMed 126:330-41.
e S res e or e nS er
T TP ui] e PBeieh s te BT It MErchdS regorsiblgIBr Ing transfer of

rdalf@mam?es td-thé folib;(Ganer dfiam 697611, ImHhBAd, 197:58maHKim et al.,
npl enent dependent cyt ot oxi C|ty and " CDC"

19 e 'mrauwe%% hg of a target in the presence of

conpl enent. The conpl enent activation pathway is

initiated by the bindi n? of the first conmponent of the
Yy

‘Camprewehdenrgpdentgytatexigly’ @odaCRE &rfar 1© the lwgingef a target in the
pl%‘%%h%togﬁ’&orﬁ&émlﬁtx%e%o%bl&n@ﬁt%@&ﬁrﬁdtﬂﬁé& is |Qtided %Zsthe binding

conp enment actilvatl on CDC assa . g. descri b
of the @isst camposamtad ithe eqmrdemennsystermﬂﬁw to igEMplgadle (@.92an antibody)

f t
ciplcs 40 ol il R Sope IR IFER o, 3G assar.
etgoas desgeribed in Gazzano-Santoro et al., J. Immunol. Methods, 202 163 (1996) may
be performed.

As used herein, the terms “G1” and “antibody G1” are used interchangeably to refer to
an antibody produced by the expression vectors having deposit numbers ATCC-PTA-
6867 and ATCC-PTA-6866. The amino acid sequence of the heavy chain and light
chain variable regions are shown in SEQ ID Nos. 1 and 2. The CDR portions of
antibody G1 (including Chothia and Kabat CDRs) are diagrammatically depicted in
Figure 5 of WO2007/054809, the content of which is herein incorporated by reference in
its entirety. The polynucleotides encoding the heavy and light chain variable regions are
shown in SEQ ID Nos,. 9 and 10. The characterization of antibody G1 is described in
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an anti body produced by the expression vectors having
deposit nunbers ATCC- PTA- 6867 and ATCC- PTA-6866. The

wa@pionaoeei d sequence of the heavy chain and | iBEE/IR20¢0/050852

variable regions are shown in SEQID Nos. 1 and 2. The

CDR portions of antibody G 1 (including Chothia and

Kabat CDRs) are diagrammatically depicted in Figure 5

of WO2007/ 054809, the content of which is herein
tHaﬁmnmﬂeabfe\d/OﬂjDOV@BéB@]dbe entiretcontent ofrehigh isThezein incorporated by

nucl.eoti des encadi n he heavy and || hai. n
e BT B omerized Tadithdoren b eRs ke Y A iidpiocks
bfﬁhﬁhg@h@lrmbw dfz2Bé hetroptptat CBRMY(aGnt U)aindes esfebiest neurogenlc

i nt he Exanpl es of WO2007/054809, the _entire content

V‘Wﬂd&ﬁtaf'%” F\@-l‘s@idrpy %BPprsteaﬁ%dGﬂys PBAF & Boneslgngl @ng- (?GRP
a%ﬂ&ﬂé@%ﬁbﬁ&?@éﬂl qForHItr%:rlﬁhﬂrge Qﬁ‘ﬁ b@?@b’aﬁﬂag&\‘%ét éMiIIbBB precursor,

bl ock ndi n act|V|ty of the neuropeptid
d@@ptadmmuMAkeYrﬁ? ag ideptiffeddn a@mr&eéumfgbwl@erv@@l@mmmra@ from a mouse

méﬂ?rﬁl?%é&ﬁh RN G356 GRP t?ngi we r%p’ug&%ﬁﬁ n{mﬂﬁ?lér%.uﬂ?élcxtgma cells.

antagoni st anti bo ved fromt
Gdrwas mddnytgigf@ng ¢he mnMA&bo%EB peroed GRS otlighd aed heavy chain into

oBBEER. Ao LATRIAS LESd-o BRASD S| ROABIEES £ ke

I muni
mOG@ERBntitateack IGOR asaed frantdwarkim utailqmllsats NMaciwo mutateink sver&

P Uest BEShE oo A R ET % MG Phbn e a By Eoniipctiian. ©1 and
muMeb 7§0daea beech shbwmedrdapghibe thendanselgpitdpen of at | east

1 nutation into each CDR and 2 franmework nutations in
VH. TWO nutati ons were introduced into the Fc domain

A@fugév‘d heiten, $h9@t|$rrmsscglaum Heﬁﬂbdscw:@m srie aetliimatdhangedBlylto refer to
ana. mu ave peen sno to reco ISE‘, e s
a'éﬁr‘i‘ 6?}2@8%5 MRLsE ReRgienal ?ﬁ@)otdé!ﬂ%éj% Hwo%ageb%é’y
ridcth£ 12981 06Nt ggghan@aﬁhlm/ad.@sé@je%etootr@rh@wché.atand light
P mouse nonocl onal antib £g@as descri bed in

c@annaarnamwgnmefﬁoqu@éq' 55, 197 TG PABHORoGes

eﬁ&ﬁ}mﬁ Hebvy BRd h@rﬁ%aﬁﬂ%‘nﬁbl@f}@gubh%ﬁe Mrﬂn\@m ANRs. 27 and
regi ons are shown in SE Nos. 19 and

Dot hp OB RaT QS EnEBRER PrePRYEeg TABQ (oNes (idp 6. G2 has
DU LRI BILINS: BEQSARAUIChE o871 D Nos. 27 and 26

CDR portions of anti are provided in SEQ ID
Nos. 2 1 to 26. & has been shown to recognl se the

A%i%%gd BBl F"?nrff& EeifiéSo H&iﬁg Fgﬁtbe ies 1 f@?&'fbotﬁg%ﬁhéérpspemﬁc

ng o qres. refer e an I'gen speci
bilnid'rm@lmtgraqholetfwcttopmnstbhtwemdbe astigart-earobiningesite of an antibody and

R RG] o024 By ey M 00 e b BRI e

planmmn hmalry EL ES¥Cbsothet imnhireassat, @nd does aot felatShetectably neth unrelated
oassay, and does not react detectably with

PG BT )at ed

An epitope that “specifically binds”, or “preferentially binds” (used interchangeably
herein) to an antibody or a polypeptide is a term well understood in the art, and methods
to determine such specific or preferential binding are also well known in the art. A
molecule is said to exhibit “specific binding” or “preferential binding” if it reacts or
associates more frequently, more rapidly, with greater duration and/or with greater
affinity with a particular cell or substance than it does with alternative cells or
substances. An antibody “specifically binds” or “preferentially binds” to a target if it

binds with greater affinity, avidity, more readily, and/or with greater duration than it binds
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proteins). An epitope that "specifically binds", or
"preferentially binds" (used interchangeably herein)

W@ o00anoent i body or a pol ypeptide is a term wel PCT/IB2009/050852
understood in the art, and nethods to determ ne such
specific or preferential binding are also well known
inthe art. A nolecule is said to exhibit "specific
bi ndi ng" or "preferential binding" if it reacts or

tcasthecsuisesconr & is alsg) uedér’s;qodmyrreadia@ trd$ definididrhthgt, éatessample, an

ot Bl mpreedt crtlpbe) el Siebinofhvay Hroteaduel Binds to a frst targer
m@lytoﬁ?rrrﬂ?/t Aot @lpétﬂfgc_tﬁlé oF pﬁéﬂé}%h’@dl?ﬁtﬁnd B i&fﬁdnb@éhget As such, “specific
"spegifjic binds" or "p erentia
P aRGap IFeIpIoNiPLRSIng dpesiatnEroaaprip seayre Bifeanyt can include)
exaNigivd @Iﬂgllngy GemeedII9! biinoh neEe_BAY, tfétt!réﬁcté)ﬂ’cb BifM@Rg heans
bi ndst o ot her substances. It is also understood by

PEERIENYRY BINING- def i nition that, for exanple, an antibody
(or nmoiety or epitope) that speci fically or
greferentlally binds to a first target may or may not

The tarsi “ealypsptisle”. peligopertida” alpeptids” midt Brodeig eargruged

i éarf:lgﬁjf eaé@ RY&GR 1o re?@retﬁsﬂogﬁn%f's RELRHo Klids a@‘rf{g%ﬁd’fﬁ' #he polymer

I ndi oes not nece y req U|re ugh i1t can
maryrcheutméyar @rxbrau@iaﬂeltbmaydw@onseén@dl@@d gmlr@mmd%tand it may be

n{f)@ﬁgﬁ&%y l} n- afn%oeéé?{fg erﬁ@tephg%'lé&@ﬁ{bégg éﬁ{aﬁg@(ﬁl%&lélpolymer that

erns " pol ypepti
hapeen nhetﬂlfladdiatlpalb'tcmhy intanentisdon exaeridiatigéfads yond formation,

glk}(%s t%IOBqJH{ c%t%ﬁyéc?etﬂgilé’%hgfﬂorgm@hﬁ Ogrg'léﬂéwgg m%mf)u}%i)?n or
modifipeticee socias ijugmlomlomica dﬁ)ellr&mcbrhponnmy Adso ;ncluded within the

o AR 8 P R QUSSR e & PR ings: o agmino
aﬂdt(llnblahinxg for eba(mpn@t ennvarial ammofa:Udseéamp be wellias \Wthidraeodifications

krg@gq W tgg n’gt It 'Eﬁagfﬁé osyé%: bﬁcaugp tlg%g;gl [Pq.F&des of this invention are

b&&Id Wdradr Aftibetly R ipbiypabtide’.cap Weburtss SiRglk dBaink @R a¥éddbted
a | abeling conmponent. Al so included within the

Clf$ni ti on are, for exanple, polypeptides containing

one or nore anal ogs of an am no acid (including, for
.exanple, unnatural amno acids, etc.), as well as
Ralyuiclaade f PEdwictsitsadichodm uped tntrschandeaply heseiprygéarde gglymers of
n é]@ét&ie@%?%H?% gh‘? aﬁelﬁb‘ﬂﬁ)%tqugSanﬁfRN@' EFhé RYEBLIRR @he

ased upon an anti body, the polypeptides can occur as
dg@wgb@nwﬁqtlﬁgs drboay@I@@ﬁlcmSemocirﬁ@ri msicleotrdg s griasestangiéortheir
|
afEloa WP aRL Syl e Sal B8 b SR RE AR DA pr RNA
polpniecase. BNRolgmetlaRilde Mdyecanywiseot ddited nmhecb'@les such as methylated

nﬁlcﬁ&%(t ?%ﬂﬂ%&%ﬁﬂ %s If grt%%?”tc h}%gi ffcgﬁoc‘n to'mg nu:lggtlde structure may

ides or bas
be imparted before or after assembly of the polymer The sequence of nucleotides may

be interrupted by non-nucleotide components. A polynucleotide may be further
modified after polymerization, such as by conjugation with a labeling component. Other
types of modifications include, for example, “caps”, substitution of one or more of the
naturally occurring nucleotides with an analog, internucleotide modifications such as, for
example, those with uncharged linkages (e.g., methyl phosphonates, phosphotriesters,
phosphoamidates, cabamates, etc.) and with charged linkages (e.qg.,
phosphorothioates, phosphorodithioates, etc.), those containing pendant moieties, such

as, for example, proteins (e.g., nucleases, toxins, antibodies, signal peptides, ply-L-
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anal ogs, or any substrate that can be incorporated
into a polynmer by DNA or RNA pol ynerase. A
w@lognouoleot i de may conprise nodi fied nucl eot i BPEBIB29UHIF0852
as met hyl ated nucl eoti des and their analogs. If
present, nodification to the nucl eotide structure may
be inparted before or after assenbly of the pol yner.
The sequence of nucl eotides may be interrupted by
Iyeme- eleg) those déth mﬁemelmmrS$e gA apadipeussoeaen, dec. jralyodeecontaining

rt her nodi merization uc
ol el redordhve i é'sc%%an%qeﬁ BT gl tnge
comdinfrigcakylStoss, tHosk Wi, mécﬂlfecﬁhﬁ?@@ﬁ@(e 9 G@I@ﬁa anomeric nucleic acids,
of the na occur

fulorebe] a5 SOCISa o RS 906 PP MR eRICE L FuBher Sny of thdhyaroxy
gfRBE Bk&%ﬁlfﬁfesé#ﬁh tdS sud s nfé&étim‘eﬁlaacé@%leewrﬁﬂ]e by phosphonate
unchar ged 11 nkages honat es,

GIONBS HDSRBEE EF 2Py HB%%‘?{%%HY atﬂnégrdp aleRiRg BOUDELQr actiyaiad to

pMipbFe S0A6 R IINKRK8 e88ddifor nuBBaRIRBOSIhEY BaELERjugated to solid
phosphorodi t hi oates, etc.), those containing pendant

syRscE; dbie 5 aas 3alermingt Obleamrteephqspbewated presupstituted with amines
op?‘rgbﬁ@%%ﬁpmb%%b% m&@Lé@@ﬁfdﬁ 1 t§hf %Fbo‘ﬁ%ﬂ&‘nge?}thegr hydroxyls may

Sl ne ose wth ntercal ators .
alse edlenigatizeddeo ata@ldardemr@te)ctmg gessesc d?@tyamleﬂ@@mnalm gontain

a&ﬁ?g?us f‘aﬁ{wél)frlbds%q}r%%;( r‘b%sggbgéré, ’thﬁ%rr en&éfl;ﬂﬁdv&’rﬁn ttﬂe art,

ose “contar AR aIkyIa
Im’mldlrfgl &t elxamileg 8- Q-eneghyl a| @Failyaﬁethro- Mweldo ribpisdscarbocyclic

%‘%ﬂ fﬁﬁ‘kﬁgéo‘%“a{}%’(“&?c S%Qﬁf? h%‘i’me%?“%%rs FH%“ ﬁ?, aw@msegfywﬁé or
lyR6SHS) pynahus@s@g@@tfuwaho*s@ sugalg, %‘eﬁioﬁ@pﬁuf@@teé eplareshaldgerand
ex on osphat e groyps, _
At B eer b T aORISHR 25 DP B g s U0 TR pdaster
lidKagBs ARAT IR r@@@cbd %9%|Iterln|amféiﬁ}ﬂ§nd groagdli Théﬁéﬁélternatlve linking groups
nucl eot i des, be conjugated to soljd supports.

inglygegbut g ngt 'W'Wnﬁﬂnb@ﬂ”@@ \B@erﬁﬁﬁﬁ}ﬂ%@h%eﬁ @ﬂ"aﬁed by
P&ymtthubyﬁee)d ng)tsh( ‘GRS omnga(fﬁrﬁudéfé@PP'(@)qum@@@R CQ or CH
noi eti es of to carbon at ydr oxy
("fragpaaetab). HﬁaWb@hue@éh |Rz@!d? ti® I@paﬁ@%ﬁr@y ﬂrf ot %@ﬁtlwgedgtvrdurﬁybstltuted
| oy g
o A P cRey i B ReLO IRRRIRNE, KR cotioato
cyatoalkenyher araldyt | Nefi alldinkagas iaxeapphyraicleptideneed hg identical. The

pr?ece@nﬁ d|e¥+né)éi§n'a§bh&rt8 allq}'ol%uclgéhéj& rrei‘é?%%eto h%?énk?%@ﬁﬁéilhﬁ RNA

sugar “ana anoneric ‘sugars, eplnmeric sugars s
aad DiVAabi nose, xyl oses or Iyxoses pyranose sugars,

furanose sugars, sedoheptul oses, acyclic anal ogs and

abasi ¢ nucl eosi de anal ogs such as nethyl riboside. One
AOr/armhxieerq@iwé phediaetitaty refenk mgee vaEgblb eegiepbihednbijody light chain

R e D R e
vawmﬂeereguqﬂsaﬁ WM@wySarpeugham bgcfﬂ_écﬁis&t .9f foup frtbevork regions
(F%)@%O@Qg hgr?r%teag%plerrggtyrﬁy%egerr%mirggaFe%io)n’s ((Fsg)gs?’also known as
hypervariable regions. The CDRs in each chain are held together in close proximity by
the FRs and, with the CDRs from the other chain, contribute to the formation of the
antigen-binding site of antibodies. There are at least two techniques for determining
CDRs: (1) an approach based on cross-species sequence variability (i.e., Kabat et al.
Sequences of Proteins of Immunological Interest, (5th ed., 1991, National Institutes of
Health, Bethesda MD)); and (2) an approach based on crystallographic studies of
antigen-antibody complexes (Chothia et al. (1989) Nature 342:877; Al-lazikani et al
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("formacetal "), in which each Ror R is independently
H or substituted or unsubstituted al kyl (1-20 O

W@piovaemil y contai ning an ether (-O) |inkage, PEr/IB2009/050852

al kenyl , cycl oal kyl, cycl oal kenyl or araldyl. Not al
| i nkages in a pol ynucl eoti de need be identical. The
precedi ng description applies to all polynucleotides
referred to herein, including RNA and DNA. A "variabl e
(1993) orMolet. Binl. 2nBiORB-OU8))efrarsetithetdie, &y @BDRalby refegiod®DRs

of the anptibod Iiht chain. or. th rlablereglonof
oftnscili Ssh aonbacy Sehes AOmBireiat SEheiRvhibathes

corrbi nation. The vari abl e regi ons of the heavy and

i ght chai.n each consist of four fr vvorkr ,

AC BRI e oo c AT RP G odSimgp ShfesRTSETY Jodsen 6 e A Repdy lioht
Cfﬁeﬁﬂ oPthe ddRBER) reRficiPoftRE WAty THEReY ¥Rdih adither BR@E @At combination.
The CDRs in each chain are held toget her in close

proximty by the FRs and, with the CDRs fromthe other

ASRBLA he P lahi “BHE-E GFEP bﬁ‘l%gf)r%tn%tib@ﬂy C(Ilntér’&ﬁangeably termed "anti-
antigen-binding site of anti bodies. There are at | east

CGRP® ertiodly queiers iorargentibeay mhitd iEeRe:to pind tp GpREB @pe dafikit CGRP
blléﬁ%%I Q('Shv?(? QRd/oP e%hﬁ%a‘ﬁfﬁpr W zaN\ ahtilddpp (a'nte?gonlst antibody

Se uences s of I mmunol ogica
eneRNepasses aoqul@dhat tlogki antag@mzenalppre&stqrtradlw (@fcluding

si'glﬁml::%rniyl) E%atl'\t]f gﬂ)g@ éctl\/ﬂ{)d s@%?%?&ghf‘ﬁ@gn , it will be
rysta ograp I'c“studl es o en-anti body conplexes
exricidty hinderstocal that(the 2898) ° aﬂatQLB BPM?ag@WIS,t aplibddaz ekeomipass all the

o35 e as L | RIS 80 (e wnrey

CQRR teett) a BGRY ba)l@g)miianﬂt\tliyoor bt coasdyueppesaicthe bioldygical activity,

EoE g pSeaaeshpl bedfep g erdimhpaafu georee
Eg@mgbaraif ah®-giGRP ahtalbsistanitibbaidy adne proyideldaiensinei t her

al one or in conbination. As used herein, an "anti - CGRP
ant agoni st anti body" (interchangeably terned "anti -

ASERE] ﬂéﬁdlrbﬂ%s}arﬂlﬁﬂ)ﬁp@et fefeid t@mdté}wwmﬁhl i§ At lestt80% pUkk (i.e.,
bind to CGRP and i nhibit CGRP bi ol O?I cal activity

fra {08y CRIGMRSRREAM T&tRaTaTA) at legst 2QTe p@@'@”%?%ﬁb'%@" least

98t A PO MoRNSrerEPasty 86leastiddR LIRS n{dﬁé‘f)re@érﬁﬁiy .at least 99% pure.
antagoni ze, suppress or reduce (including

significantly) CGRP biological activity. For purpose
Aoﬁoéttb‘:‘ell Bh&a& ah ﬂ\‘dﬁ)’ﬁda@eell o ca dultuiRan8odinl vd 6rj Has been a recipient

under stood t term "anti - CGRP ant agoni st
fainvettods)for m@m@p@t@@ dIpolynkeleptida/ingerts. yHosialls inclede progeny of a

sihﬁl'g?gyg% Iéér'll Isatﬁlé éh@éﬁgghﬂgﬁtay%%f‘%%ﬂz b?%gmgle&%#dentlcal (in
rrtgrmqtrg;yaalm genonaictNA @pmphmer@hgéq@en@eal pafrentipell due to natural,
B R8 6eiBEHY oario) B RURSERDEIBEE Lo AASL 8y in vivo with o

eased, zed in an

p&[yamqbdecﬁsieta‘) oat‘lns n@8RPnant agoni st anti bod| es are

provi ded herein.
As used herein, “treatment” is an approach for obtaining beneficial or desired clinical
results. For purposes of this invention, beneficial or desired clinical results include, but
are not limited to, one or more of the following: improvement or alleviation of any
aspect of chronic pain and/or symptom of chronic pain. For purposes of this invention,
beneficial or desired clinical results include, but are not limited to, one or more of the
following: including lessening severity, alleviation of pain and/or a symptom associated

with chronic pain.
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As used herein, "substantially pure" refers to
material which is at |east 50% pure (i.e., free from

w@omwvamonant s), nore preferably at | east 90% pRCE]IB20@VES0852

preferably at |east 95% pure, nore preferably at | east
98% pure, nore preferably at |east 99% pure. A "host
cell" includes an individual cell or cell culture that
can be or has been a recipient for vector(s) for
incorporation of polynucleotide inserts. Host cells

f a single host cell, and the ogen
ApagtafFe RERRELor fiug” 8Bdt: of Bhorfiaseiil Gppsio R B amount
smﬂ\‘ﬂd_ﬂ@hl(lbl(w’yéctCHenlteﬂceledl lerdE'sﬁe(tE)Wéuﬂtdeuﬁi F&jktlhdgore{sbﬁs such as
ri gi na nt . ce ue to na acci dental , or. . ,
B s rERUebi Ain saisaen. ABidTeplig Sagu BN e administered in
ohé BNFbRLH@Hinidiratbng W\értdmr@os@@'oy W§|n@@ﬁﬂ|(ﬁi\e @ efebtiiddriount of
i nvention. As used herein, "treatnent" is an_approach

drugr CoBPRTHI: RE PRRAEACREliGAl cOmPeRten BRnAMeHNt SHiciest o tEeat,

ar'ﬁ%ﬁor@tg PORRS tﬁ’é m‘téHsﬁY 'OPMWBI‘ %veﬁ%%dl@bﬁh o?%yﬂ%ﬁirﬁ 8&sociated
clinical results inc but are not Iimted one

Wil CREPNEC RAIN t"}fﬁelsfl@ﬁfﬂ@\mqfi’gn thevglinisab aeextoan affe@vpzﬂmqmt of a drug,
&ﬁp@tﬁ% 38 RS E Ut e&hﬁoﬁl%r?mgg%é Ha £3@higled in conjunction
roni ¢ pain. For purposes o i's Invention,
thb aspther dwugoﬁorde@wrrote@r pharmiasabticabsompesitions| Uw apUeffective
oot erpd biriel s nRE cBltelFirEolin biding Bhe BPRR: inerapeuti
a@ems candaa sipgiptagenbesp de apasideiedio dkrrgiveinon paieffegiive amount if, in
"ef fecti of, C
c%rﬁ%rﬁc?rlg)h evyu ft%l og',;éloéjr%ore oth?q' ag;%hts 8;‘%93%% rré)g TRy be be ar 'fQ‘ atchleved
effect beneficial or desired results |nclud|ng
clinic res a al.l evi ati,on or redu
e B BRREERb b R eGrtpE el e FIERR I wRHicpE e iR The frm of
desHyeniritt e rtiesl likens htaBly@ackdgerl aitiforhaitkeaforass.in befipheral
E‘%r ?ségs of this invention, an effective anount of
lﬁ@“ 8hpound, or pharmaceutical conposition is an
anount sufficient to treat, aneliorate, reduce t he
i ntensity of and/or pr event chroni ¢ pain or synmptom ,
%%‘%J&&gdﬂ‘éée%et Rf eMPBIFIRGINIHOT ASYTRICTRRSPSE itthchragic pain
nfeah8 ‘aﬁé‘bf %@Ublﬂgtsevémy alhies EhY dicRRYBE UM g Redl 168 and/or amount of
conpound Eﬂ armaceutical conposition may or nmay
(g BSElR9) P %Qm%rﬁéﬂ(%ﬁhwp'ﬁsﬁﬁﬁﬁﬂ@ﬂy ugedfpr these Condltlons)
Q el ceutical conposition. Thus, an
dﬁ%ﬂ?eﬁ?‘?jéoé gﬁggﬁémmy be considered in the context of
adm ni stering one or nore therapeutic agents, and a

« /S . I i .
P QR B B3 T LSRR AR chy oy eans
lesséreng agmreveraeru@é pnabr mor@swhptomyofl@brmc pain and/or symptoms

a@s%%‘a?é’cfﬂ/lth Cﬂrémﬂn:e rﬂ?g ?éﬂﬁgrted torﬁ FQ&%%?stérﬂ{g; amgﬁt?C&ﬁP antagonist

neans n the osage
antibadiye “Amkkorating” attd ojinpladésasfentenivgy arredeatioa dn ﬂonatluns ef a symptom.
peri pheral
“Palliating” chronic pain and/or a symptom associated with chronic pain means
lessening the extent of one or more undesirable clinical manifestations of chronic pain in
an individual or population of individuals treated with an anti-CGRP antagonist antibody

in accordance with the invention.

As used therein, “delaying” the development of chronic pain means to defer, hinder,

slow, retard, stabilize, and/or postpone progression of chronic pain and/or a symptom

15



10

15

20

25

30

adm ni stration. "Reducing incidence" of chronic pain
and/ or a synptom associated with chronic pai n neans
w@epdaboreduci ng severity (which can include recumB20¢/050852
need for and/or amount of (e.g., exposure to) other
drugs and/or therapies generally used for these
condi tions), duration, and/or frequency.
“Amel iorating” chronic pain and/or a synptom
asseEtedivitll cmontt mdim.omhis delayrcandens varylraﬁleegﬂhe@f time, depending

ofy T B0 Hhind fisease b AT o T ER e RreSamd igehaent to one
sﬂnﬁmlartﬁ@ aftOa QMlCl@errﬁlgﬁ‘tlfﬁfalnﬂGelayl camltin ef&EPerdtnf@RBipsdvention, in

h{?gl ggﬂuﬁ%r Cfg{loé&p:g?rgl %%&941%% ecf%ay% gevelopment
opﬂhé@pm@tcﬁﬁis’wa mduthat SUIBSOFOBEEIRG IGRHEGLIiA G tHehgyPlitem in a

pai n neans | esseni ng the extent of one or nore
g'l‘,{ padaie e apd/phiedaresarepteaiths synrtogys ip ﬁr%\fﬂrbt"'ﬁ%\frﬂmlenWhe”

cé\ﬂ?ér‘é@'t(‘! heu@din@theRRBHbAL s@eh @I)mPQr‘?éo\Hs%é‘ltﬁ)lda'ﬂ?%@&j on clinical
an anti- CGRP antagoni st an i n "accor dance

stpier. YHeo pslatistically S'gﬂﬁc'caﬁb@rﬂbﬁé’ﬁﬁhbﬁcﬁel ayi ng" the

devel opnent of chronic pain neans to defer, hinder,

slow, retard, stabilize, and/or postpone progression
Acbiokigiaphsamplal Ancompasses ayyriply Mnagwee ibesiokipingd from an
. F ONi I
mt%!\‘fhdé’%l %ré(ﬁ)géﬁ@b% Qé(?lﬂ?%hl%ﬁ & oﬁ@n(ﬁtoﬁﬁéé as@%ﬂ' mBR
elhcm_lmmeiss%bl@ouand@tmerélauscﬁanmes af twogieaitor@m soli tlssue samples
s3H éé&%io';s‘ %Q?ecir% Eor Assidl b8y Blis 8érﬂ)?e'd th&r?;ﬂ-{a dehhe

cant> ¥ no8pY 8kt° npass revent I"on, At the
pnidgdhy'trdined)f d’(blesieflmtlomelselnﬁx;oudﬂysmmp‘.tesamlahhav% h)mrhodnlpulated in

devel o mis .

abniey pHELBEE PERCHERAM oot el Er Ry el suiization. or
eﬂruﬁimﬁ&fﬂ fari d@éﬁafnr(ﬁjﬂfmoalﬁdt’spéudfe@hlmﬁelW@Wﬁlyrﬂfcldoh&es or embedding

A PRD-EIE ShSDHb TS /ehSIRpRR U oar IF FaTt B DA SamPle

e@ébrﬁ;bdsﬁ% a|cllﬁlbéllcﬁaﬁﬁole ltﬁwldfwlscﬁmémaést §éllsqﬁ|cbll/ur§| &l dupeaitants, cell
nunber of subjects. A "biological sanple" enconpasses

lygatggr $eseyp, B‘PS%‘QnB'P@QtC;?b@éd o%ldatﬁ%% SpMPIASan i ndi vi dual

and can be used in a diagnostic or nonitoring assay.

The definition enconpasses blood and other liquid
Agargivisiabor psubigsyiis é‘IVeﬁtﬁp@tQ\ prefgrably @ masraals yppe eeeferably a

héMQH f\‘/’gam"mglls‘i’rfR:‘T’t}’deS Bﬁpé@ﬂ?)t it &)“Fé‘rnPéWFn%fse(%uﬂ’f aS8bls), sport

derived therefrom and progeny thereof
acigtalsiretsoguel @%catﬁcqimdsmm sprirhates.Haige apdeaats.

mani pul ated in any way after their procurenent, such
as by treatnment with reagents, solubilization, or
Aensed hetsirt, "Yexntort ercaas @ coosatiewhish iscapabesofgledvarings and

p%?ér%ﬂlvcéxspetsisﬂs,soneo{)r r%%e&éﬂe?% or sequence(s) of interest in a host cell.
Examples of vectors include, but are not limited to, viral vectors, naked DNA or RNA
expression vectors, plasmid, cosmid or phage vectors, DNA or RNA expression vectors
associated with cationic condensing agents, DNA or RNA expression vectors

encapsulated in liposomes, and certain eukaryotic cells, such as producer cells.
As used herein, "expression control sequence" means a nucleic acid sequence that

directs transcription of a nucleic acid. An expression control sequence can be a

promoter, such as a constitutive or an inducible promoter, or an enhancer. The
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in a sem-solid or solid matrix for sectioning
pur poses. The term "bi ol ogi cal sanple" enconpasses a

w@Rkionitexil sanpl e, and al so includes cells in cRCT/IB2009/050852

cell supernatants, cell |ysates, serum plasna

bi ol ogical fluid, and tissue sanples. An "individual"

or "subject" is a vertebrate, preferably a nmamal

nore preferably a hunman. Mammal s incl ude, but are not
exprosdied cordrol Baguerariisraperably lioked® thowsipleicmid sequence to be
tankﬁglé’ pets (such as cats, dogs and horses),
Ang s, mice and rats. As used herein, "vector"

nmeans a construct, which is capable of del i vering, and

referably expressin one or, nore
At hB P asiealy Sheniini Berrie iR s, Ay rategl which,
wﬁéﬁb@mﬁlﬂeﬂﬁwlm adlivk idrediBet alldwd thedndredieki todbtain b|oIo ical
vectors, naked DNA or NA expressi on vectors,

pl a
aglydrand b ”?fh%ﬂj?@t"()%\ﬁ’tﬂb e 3‘@0@&" BIMMENAC EXHPEs sFrWRP%SCWS'ng but

aRSEA Gtk 8 fo, Win br @t dtaRddid %ﬁ@ﬂﬁé@uﬂ@al%ﬁ’fg@ sudANgs Qbh&%ate
expr ession vectors encapsulated in |iposones, and

b@f&rﬁgisﬁ“r@ﬁ@lﬂtm Wates @ milsions SHCas piwales emulsion. @ndagrious types
%{{ﬂ g%b@:‘\tg Pr&¥RES SRl %BFd%'ol SEHERNER aHﬁu?rPétra‘%Pn are

acrd sequence t Irects transcription o
m&ﬂh@tmblﬁfar@ﬂ saime@tmpm@@h (arsa"/o;mdmm Corwoeiftices eempiigngsuch

c%?i%@%r@%mﬂ&gdﬁzn II%B&/Eic%)ﬁ\géﬁ{%nglrm@moHQ %' qu%xample,

or an ancer . eexpression c
Resupgior e Phermoqusutical ywdanckedl 8tio editien, n‘uciertar@cadd Mack Publishing

CREEAEINRE P%Y arnarﬁe%ihgt%a TF‘%S Sg%ﬁge Qﬁ(ﬁ EF iae of Pharmacy 20th
pharnaCe "'y "acCeptabl e carri er es any

EaaMeck BUbNshingh ,ZOMMen conmbi ned with an actlve

ingredient, allows the ingredient to retain biologica

activity and is non-reactive with the subject’'s inmmune

TRy %rmﬂpeﬁxmmlll)e@rhm@tetd@’ adukedaticReinatfeld 1 thedodte by arjch the a

of the standard r mace carr.ier
(st s oRarTan Bad oy CEH drtpam A Bty B ia Pe gfitered. in
paitieMan® ndiahs Wot ednt@IM! ot 8pinaiy) dmovmfrews,altw a@tSdémered directly into
wet ti ng-lhﬁl ents. Preferred diluents for aerosol

o NSt ANAICTHUFPI 0 PARINiFaiPR 'oHies pinel g hees Bamediately

fo'?@élh@ﬁn@\'ndmfeg‘%ﬁaé%&%hﬁﬁhé Bﬁél QBWR?‘% tUu‘éB§| toplcal rectal, via
nprising such carriers are formul at ed known

'n@@m@%ttr%ﬁgpr%{ $hgytansaes. integvepQuasyintea- a"ﬂ-‘@fﬁl n@tﬁmugular
m?r%@ér'fﬁ?é‘ce W{r‘aﬁﬁ%eo% ' |ﬁf?§@e°fmail$ﬁtrbp%ﬁ't6rfegr‘ ’traﬁsmﬁ‘@&%@r\%glnal

I shin ., Easton,
InR@m‘trﬁgh tra- alrh@JI@ep@%@étlcah?cﬂ Ipﬁaiarue@@ut@me%r macy 20t h

Ed. Mack Publishing, 2000). The term "peripherally

adm ni stered” as used herein refers to the route by
Theteri ‘ehts peripherst wraseyseddireinneirts tarld¢ site ahadtioC@GRR substance,

PRI i AR AN ok Snd- B dftal¥&EEShtinbly said site being within
the peripheral nervous system as opposed to the central nervous system, said
compound, medicament and/or anti-CGRP antagonist antibody said being limited by
inability to cross the barrier to the CNS and brain when peripherally administered. The
term “centrally penetrating” refers to the ability of a substance to cross the barrier to the
brain or CNS.

The term "Kqf", as used herein, is intended to refer to the off rate constant for

dissociation of an antibody from the antibody/antigen complex.
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particular it neans not centrally, not spinally, not
intrathecally, not delivered directly into the CNS.
wab@otieaom ref ers to admi ni stration routes ot hePCT/IB09/050852
those i medi ately forgoing and includes via a route
which is oral, sublingual, buccal, topical, rectal,
via inhalation, transdermal, subcutaneous,
i ntravenous, intra-arterial, intranmuscul ar,
Thaterac md\'jiaam,sed hiereg 9s mtersledito refadeerthaldjssociation constant of an
tﬂ{ aperl ton s transnucosal , vaginal, intravitreal,
F'g?%lﬂ‘l%[? 'Yeri-articular, local or
epi cut aneous. The term "acts peripherally" as used
herein refers to the site of action of a substance,

TR FRBEAtiny EMbnG8 ARG te@ flh Bedisai enPfdrith@ plea@Miirsdnd/or treatment of
ant ] body said site being within the perjpheral nervous

CIPBICARATHINYRPDERRIOMS of FFORICRARRNGEVNGS Ty REreRtiosang/or
trE R BlchrERE ipaf B oredYH st ma Bt bhr@%‘%aﬁﬂh%qmiﬁlﬁual
anti body said being limted by inability to cross the
barrier to the CNS and brain when peripherally
P4l il b%{d{ &fe .nveﬁt.dr%ﬂa/.d@@ tHd Ad of m.té@h'%tago%ﬁraaubody for
to the a substance to cross the barrier
therréamfa¢tnra3¢f ’cUNSdIC'c]"hﬂént for the'ceygntion ang/ai dreatrarntof ﬁhrom pain
{
AR S of i it Y G ok AR R pr e for periphera
adminigtetion oe wherain thed‘r‘\edlcamemtgeadmenﬁene,d pesiphenanded t o
refer to the dissociation constant of an
anti body-antigen interaction. The present invention is
Irdéd seaineldasipecta theadvardioe mirovidas amentpC@RFhamtegorastcHrmbody for use in
treat Q in an
RN e e St B e AT afdPEh el A bl pan
whbreti)mthe mbadyaiscﬂr@marsa fptpenphehl admoistatip@bnwhéremthe antibody is
i,nd |% 3 ﬁflrst aspect, the invention provides
adpigies cﬂer'Btﬁer5’¥ CGRP ant agoni st anti body for the
manuf acture of a medi canent for the prevention and/or
treatment of chrgnic pajn and/or s%%gtorm of chra

Ir’btg|rﬂ asperdy Be invertonripvidesdhg u§%oqux Fel I%Po@ntagonlst antlbody for

tHeehhiigétate @TddTﬂnﬁti@bm@h! P afleliBERE i DBntrBIEngBEY mbldbﬁce of, or
adm ni stered peripherally. In a second aspect,

delayigs e YRR e o AFPSERRSIQNCRbralic B3BrANg rammptsmﬁ/of chronic
pé.ﬂerér%.d tﬂetn'ﬂsd.ﬁn%/rﬁrg bt%Ba%r&iq‘()Pbeﬁd'h%?él %@Hﬁn.%at&hr&mﬁérem the

pai n and/or synptoms of chronic pain wherein th

mdtcampls@nmmé @perrherglr iipferaliernative of $is amqghtk@rlnventlon
p?t’&r?lﬁ{eg'a'ﬂ atntt‘ie()éﬁb'm briist AR [Xlrfg{/ H& qef?ﬁéllopﬂﬁba#éﬁfrollﬂnﬂ reducing

aspect, the i ventlon he ‘use~o
ingidlenceaRPr elalaalgg e deateprvertt r boagresscomelrf erie paie aofl/c
S{TRENORRITA Rhrcl ¥ pATSUAGER!thE SRR BleaRs rof BEHSHePS

administration or wherein the antibody is administered peripherally.

In a fourth aspect, the invention provides a method of preventing and/or treating chronic
pain and/or symptoms of chronic pain in an individual, comprising peripheral
administration to the individual of an effective amount of an anti-CGRP antagonist

antibody.

In a fifth aspect, the invention provides a method of ameliorating, controlling, reducing

incidence of, or delaying the development or progression of chronic pain and/or
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del ayi ng the devel opnent or progression of chronic
pai n and/ or synptons of chronic pain, wherein the

wore@oaesyent i s prepared for peripheral adm ni SPCEIB200D/050852

or wherein the nedicament is adm ni stered
peripherally. In the alternative of this aspect the
i nvention provides an anti-CGRP antagoni st anti body
for use in aneliorating, controlling, reducing
symptoctansf ehadnic odin trearinidividuah eodgvigingpeeipherat administration to the

T Gt Bt vk o iy EC R R B Pner al

adm ni stration or wherein the antibody is adm n| stered

peri pheral | I fourth ect, the inve
ABrsPads doermgampodhiet ohe T Cseni e p o R guidual i
peférablyG rﬁain%eﬂlrf@r‘ @)farﬁpd%tc@ﬂﬁ)a@fon(‘émﬂﬁl Sucha&is hdrs@rtat or dog or a
i ndi vi du conpri sing perjpheral admnistration to

farmeanimal SHCb@éla greeancer Pepigi Vestrrsigneblytheamammal isghpman.
antagoni st antibody. In a fifth aspect, the invention
provi des a nmethod of aneliorating, controlling,
Aeeidiepng ainvefetred eanbediment of ey Pﬁ@‘tﬂﬂV@nH@ﬂ/@edpﬁ@ﬁ@mérr‘t and/or
af- @@Fgﬁéht%oﬁlgt é%ﬂug )(Fs d?@bé?ea@gr/d?élﬂéﬂﬂﬂ% U§I P fic&NtORIES, rectal,
pain in an 1 ndividua onprising periphera
inadlation sttaraﬂemﬁlwatcn@nenuﬁ \vnttay@nouﬁ Iraatra @lﬂer@étmtwﬂuscular
et AR Aol HATer Rl AReTtorRal Ha e eh Vg,
|r1tnad|rtreald uﬂtrla -arc\pare peri-aktiopla, Inmhmleplcﬂtaneeuaaquhmlﬂratlon
conpani on ani mal such as a horse, cat or dog or a farm
ani mal such as a sheep, cow or pig. Mst preferably
Atdft&dlmgmlfuritlsera)ré‘ferraﬁ emhodipneht tige nedamieef igris pidpared for
embodi nment. .of the i nvention the di capent :
P&l 6’?" AINISERYYS By %%%é/glid‘é{ﬁ‘tgu By el?t?r Bﬁ%‘é{ﬁﬁ%n}e& of chronic
pgnal , sublingual, buccal, topical, rectal, inhalation,
transdermal, subcutaneous, intravenous,
intra-arterial, intranmuscular, intracardiac,

I dHd’ SABSEMERL, th@arﬁta@@rmaéntagmuétaérmvbb@pa@alpenpherauy on
transmucosal , npql nal intravitreal, intra-articul ar,

agjafisteglion dnoge e enjy theAntit GRE G GRSt ANRqayts BAL

ad\%wt@heagzeh@alﬁ/ SpinbiResr infr&thecdIgd embodi ment the
medi cament is’is prepared for peripheral

adm nistration prior to and/or during and/or after the

A@é‘df@u %G@g%'Href%FreS RERIBER IR thel fle8atf wﬁiéﬁﬁﬁré p?e'”tfhroﬁu@ Bain

anti - ant agoni st anti body acts perip y on
cerpiisfissaneaariraere af ghnis rasinseetiveepain, ¢hienigmepropatiic pain, chronic

t Y;
mﬂ%ﬂﬁ?ﬁﬁ‘a.rﬁﬁhi%@% P%th%g%:ﬁgﬁ a%e&er&@{éh{ ﬁé b'r The chronic
paintroali caenprisefoneher poeresd hypéralgesiai altodyhel cmtcah sengiligation,
peripheral sensitisation, disinhibition and augmented facilitation.

According to a further preferred embodiment of the present invention the chronic pain is
cancer pain, preferably cancer pain arising from malignancy or from cancer preferably
selected from one or more of: adenocarcinoma in glandular tissue, blastoma in
embryonic tissue of organs, carcinoma in epithelial tissue, leukemia in tissues that form
blood cells, lymphoma in lymphatic tissue, myeloma in bone marrow, sarcoma in
connective or supportive tissue, adrenal cancer, AlDS-related lymphoma, anemia,
bladder cancer, bone cancer, brain cancer, breast cancer, carcinoid tumours, cervical

cancer, chemotherapy, colon cancer, cytopenia, , endometrial cancer, esophageal
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conpri ses one or nore of chronic nociceptive pain,
chroni c neuropathic pain, chronic inflamatory pain,

w0 pweaegal gi a, breakt hrough pain and persi st eneCPEB2009/050852
The chronic pain may conprise one or nore of
hyper al gesi a, allodynia, central sensitisation,
peri pheral sensitisation, disinhibition and augnented
facilitation. According to a further preferred

cmﬂm@obaﬁm:tcambert hea@ca&mntneak\oenterohe;bd“teblttdrry@an@erpladmey cancer,

e A e g P A TS

H@dgmé aw@f/ousasi@m areoure aral dangb U@t cdrices L!%ncreafuc cancer,
StOﬁH In e oni c tissue Of or gans, cagilnona I n

ApEpnean e \Cef . HETANGST: 147 cehigstiedpheaicssdhyroid

c&ﬁielrsureih)’éﬂ@Bﬁé@% dehé Y4B A tsafcom f5diPice Mdreh® BBnidetiP® fissue, cancer
Marrow, sarcomm jn connective or supportive tissue

obpneriissue ee! of Aless-ioBningeEls yiapRYI DoRR ERATEDW. 1 diikRle myeloma,

IcRBER T, pRIPBE SaRESRdar bBhe c5RRF AlmobFLRaE meBRERze to the bone,
carcinoid tumours, cervical cancer, chenot her apy

tumOuss IndidFating thq;g@rgg@ﬁﬁ &ollow éﬁg@méwmpgﬂs nEan a@waPstructures Further
pPe?&r@Bl?/gﬁﬁl:&r?d%? ‘Bé  RAriskS vfé.éé‘r‘éﬁbﬂn NGRRSAPGRE raPEégK which arises

cance epat ob |ar cancer cancer,
froimveanceeatic @ancermg/octm&i@&tasewnﬁm@ﬁladomwuglﬁwhes preferably the

cgﬁc%?gaﬁ,co'nydrgag TBrmafiOPain LR AEly SomBE g&H%u%B{@‘oﬁQ“or more of
unmours, oral ‘cancer, ovari an CAR ncer, pancreatic
bcramcaa’rqer pneissiasis it medme pestsargicabpaiersareknas canteepf the

o RV SR Bt BRorlRha NG or R BirBRRgT ot g bone

maoone atultipte ysleoe, laaiaemia, pfimhoner dacosd@y boaacencarf

bl ood-form ng cells, cancer of bone marrow, nultiple

nmyel oma, | eukaem a, primary or secondary bone cancer,
At:@trmmgSo aipagferrat] @atbaglingent tod tHehereSemenvehtiom thesanti-CGRP antagonist

oo bty QR BsTorR e RER Y Pl KA SaRH Ao RS Ky o

CGRprd 518§ to/ihe CBGRP rBddptor. Pr&TERbAhY aﬁtl—ﬁmla'anfé@bﬁlst antibody
whi ch arises from pancreati c cancer and/or netastases

binds {hROtaYBIAEANHGHE Ry C BFePrefRiBPl humEnatar Clpiim More

pfeRErabiy38S aﬁmja@tylu%dé&b mmurr%rnetf@Rab’fUYthépﬁmérgb|g%@aﬂu@dﬁp
one of nore of "bone cancer netastasis In t

apageriskafitialy piarh (o Buman AHeCRRRIde heman eCERMaoRACCRP.
F;ﬁr%?er?ﬁl?w ntP&GkP@j‘gnta{;&ﬁé’teanhB?WEranogntl%Qfﬂlwaft BkATbifdany one

one narro eukaem a,
Olprmprﬁa@fyth@folbwmf@laet}orﬁbﬁwra@tﬁ@%ﬂcs A@)dmdﬁ tﬁglcﬁ BPa(b) blocks CGRP
I

BAGE SRSLAREL Gfylde o Ugpeged QR stRpil tvanon,
ingluglfrgr GV abiwafdlsn;t (o) CBRItsabpldcksn Buphresseshor radiudestGGIRP biological

G bsh TRp st P o RR e IR Bt sh s
racedton binGEFandioredlieitatimnyof iamwmaanxd;polase C@PERPME)@revents,
ameliorates, or treats any aspect of chronic pain; (f) increases clearance of CGRP; and
(9) inhibits (reduces) CGRP synthesis, production or release.
Antibodies of the invention, including G1 and G2, are known to bind CGRP and remove
its biological availability for example in the serum thus preventing CGRP acces to the its
receptor and downstream cellular responses and biological effects of CGRP such as

flare and vasodilation.
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preferably the anti body binds to human CGRP, further
preferably the anti-CGRP ant agoni st anti body binds to
Whevano®1CGRP or to human a- CGRP and/ or b- CGRPPCTVIBR009/050852
preferably the anti-CGRP antagoni st anti body is an
anti body that exhibits any one or nore of the
follow ng functional characteristics: (a) binds to
CGRP; (b) blocks CGRP frombinding to its receptor(s);
In(&@ Jurtvkeo pkcterosd crabodiasesofGoRhveati@ptheranticC GRRtantagonist antibody

o} 4 82T 01 O e oL b SR AIROE PLERYE as wellas to the
fljlm@hglllal:onmwlom%rrabafmh@aérhmgaprmga@irﬁa ag}lb@ﬁi’nds to the C-

SI 1. Ng, SucC as r | NAlL N an or

(GEE feAqTE RAOMPLSf PG, THeSS NN 6ot raqsyent of CRGP

pM@r‘éBl‘?tc%mp@@@é BRI f5ds 09 — ‘3'7%’1“25 I Z@Sgﬁﬁi alfﬁrnﬁ%mﬂlw
reases cl earance of CGRP;

AT BB AL P BEEEJ5 AW S marmaa g L-grminal region or
fré@rh@ﬁtscﬁ CFé’@PIpP&G#a%E/ &i‘mérhs%s aWﬁ&bbueél 32137Ghedighérefaply 33 to 37 of

are known t'o bind renove I1ts

C@Rﬁ' o@feé%{'ﬁbﬁ\ﬁ@ﬁ? C&RR |St%}thﬁbﬂ Qﬁ(%lf’r}@lr@ G¢@ERPh&urtber pigferably human or
?ﬁ’?t‘]ﬁﬁé}‘%‘ &%’B Sh 5Orat More g} E{bgyfjﬁ%aﬁ”fgrt?e%r preferably

vvnstrea l'ar responses ogl cal
hehaCGRPEGRE ﬁa@GrFiPamosanteferabbrdwunmn @@GRP a furt her
preferred enbodi nent of the invention the anti-CGRP
ant agoni st anti body binds to a fragnment of CGRP, nore
Inpa &frtea piefertax arnbodigmamf tbé ireeRforathevaiti-C@RPtamtadumist antibody

s 1opUEDRbR MR PR ECE EAnad COIEF  Pra b afn SRR swar

ofCBGRP |§I’dﬁe €pitoperto muichrtegiaoti-CBRP magigenist afiticoREBinds, preferably at

ef id - 7 -37 )
oS 2R & AT o 2ph T8 Sa85er iR it ot wRerm 5 Lps Bny amino
add; Fréferhibl PeRPositionsB 3 tdrA7The ICERIPOME RS defitedl Ky dmdi avids G33

agnment of CRGP preferably conprises am no
ag@%i §§G§# most preferably 33 to 37 of CGRP.

Preferably the CGRP is either a-CGRP or b-CGRP,
further preferably human or rodent, further preferabl

I QIRAMBE TS, g PESERARENIBN PrHidRs AN Ml EREP antagonist antibody
wﬂfcﬂfs%éé‘ih%é&yzmmo%n@a%ﬁ@Heﬁw&cﬁpamﬂ%sécld%r@fs@f@MWof CGRP. The

hunman a- furt referred enmbodi ment of

antr&ERR aﬂtagﬁ@sbafttnbodmﬂaay&@@@@@aﬂy@ndawtth%@agope defined by the
aﬁﬂﬁ)cé(fl ?&déﬁc@'dlﬂ@Alf On BH%gﬁ'moﬂﬁ*? tﬂe%‘?é’éé%'f‘ﬁ%%ﬁﬂgrowdes the

Prefera he sequence CGRP'is the epit
uwomcerantamlbaﬁy in-tosmpen and geiiass defingddye yarielss aspects of the

at position 33 to 37, nost preferably the
p?s@ﬁ@ﬁ%%t%g GXXXF where X can be any am no acid,

pr ef erably at positions 33 to 37 of CGRP, the ends

Indc?r(é. &%90(9¥1eﬂmtﬁeoar?tﬁb@ﬁrﬁa%MstFa%zibgéy %ﬁs or prevents activation of
the CGRP receptor. Preferably the anti-CGRP antibody has an IC50 of between 0.0001
(0.1 nM) to 500 uM. In some preferred embodiments, the IC50 is between 0.0001 uM

. and, or is at about, any of 250 uyM, 100 yM, 50 uM, 10 pM, 1 uM, 500 nM, 250 nM, 100
nM, 50 nM, 20 nM, 15 nM, 10 nM, 5 nM, 1 nM, or 0.5 nM as measured in an in vitro
binding assay. In some further preferred embodiments, IC50 is less than any of 500
pM, or 100 pM, or 50 pM, as measured in an in vitro binding assay. In a further more
preferred embodiment IC50 is 1.2 nM or 31 nM.
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I n one enbodi nent, the present invention provides an

anti - CGRP ant agoni st anti body whi ch specifically binds
w0 200an0%pi t ope defined by anmi no aci ds G33 t o F37I/TB2009/050852

CGRP. The anti-CGRP ant agoni st anti body nmay

specifically bind to the epitope defined by the am no

aci d sequence GSKAF. |In one enbodi nent, the present

i nvention provides the use of such an antibody in the

Irus esthen drefetdwersbodient dhe anti-OSRRAantagsnigisitiobdy oded iBeapable

se ent enbo t he ant.i - P
bttt ribagy Ramiba b eciestvkiar M @RbacrfioRs or o a
frta@@eﬂca?l?;csrape@ttcra fr@“neérﬂroa@GRFt be wah i 13RI |erijtth CBRP,
0_of hetween 0.000

1 to_ 500 In .
otierabl e Cderman e AR At JOOTRY T QI P PRI AR e CuRmnal
éﬁ}drﬁé}d‘raghﬁedt%f @RGi:b@cb’rh rls'ia@yan%o %5@3 HMS O@'ﬂ@r 237 5929% or

n

almati\@lmmm% fHR;{\erlalyqematwplyéM 537nm Céé/}%ﬁe gg@fqg@er ﬁmgﬁdlmpnt the C-

teanrfa‘Pré?j SHIb IR RESTGS C\'\*GIS9@9r59l&%ﬁfpn@é§§t%frfo%lds 32-37, most
enbodi ments, 1C50 is |ess than any of 0O pM or 100

pistgrably 38gopVIof &ESRRRasured in an in vit ro bi ndi ng

assay. In a further nore preferred enbodinment 1C50 is

Ir‘lt]'?]?urfle ?Fe&%&%i SMbbAnRnt, Whd Say- C@;'VFQ?j Eﬁtﬁg&ni%ﬁ%gﬁ% antigen

. e ant antagonlst ant1 bod y use I'S Capa
bipdimgeortay theraof as uaed intibelynviestien 1s ambaniibody sapdiredf gasnpeting

witﬁ%a%gﬂ{&@olgP%é&p%ﬁgt Bhii tfo%gs eﬁﬁﬁ%ﬁﬁ d JC”G%PE@E'CL% &1 0rG2
ap heffepr addoyibed fohe C-term nal regi on or fragment of
ol SR ok ool Ok GBRP5 G P glon’ bHEBE as3len as the

fullleradth @GRR i prefeyalBpthd C-téronitd esgion befragrh emelf CRAAP Jefetably the

crieaghalipobn e TErERey AoT RSP RB AR 195 46 OF 2657 or 29-
382r alYernamﬁdy Bu-8¥ emhéryalféawettmel@mow @&R&ablynarambwctdeaz 37, most

referr nb ant agoni s
R PB G tB T IR, iseletieat Mods S s BlRbAe Pelzs prelerblyeta.
n{oP@pid‘Pé’rﬁ C%R@dbnt%rﬂnmaﬁtmbgt%e@m heémah, conpeting with
ant agoni st anti body herei n above

(tae@@,q r[jﬂélag ofithe ﬁgﬁ@qebﬁf%en@ @S&ﬂAF@@rqgrqu/raglqﬁmno acid position 33 to
3?‘%5@@!‘@393 déﬁHed it @), Fldfe Pie'ﬁ&rbﬂl? t@ihecﬁ%%eﬁéet; @xfx?@g Bidke X is any

P, or a fra wel |~ as
AR, CERPrani GRAXELR ARG SO FORHPREP (o 35106 GHTP as defined in
(%)ragrrent of CRGP, preferably the C-terninal region or
ragnent of CRGP conprising amno acids 19 - 37 or
(@Qﬁestﬂndmg 28-deggriead inl(a)kerrh) wikke sybstant@ity tfeusarpeKd and/or

S%&@{t@‘% ith‘éeééfné)’p(;ﬁ?’gnd /pcgref erably am no acids 32-37,
nos ’
(d) binding to CGRP and inhibiting / antagonising CGRP biological activity and/or

downstream pathway(s), preferably the CGRP is alpha or beta, preferably beta, more

preferably rodent or human, most preferably human.

The anti-CGRP antagonist antibody preferably binds to CGRP, region of CGRP or
fragment of CGRP with a binding affinity (Kq) of between 0.000001 uM (0.001 nM) or
0.00001 uM (0.01 nM) to 500 uM. In some preferred embodiments, the binding affinity
(Kd) is between 0.000001 uM or 0.00001 pM and, or is at about, any of 250 uM, 100
uM, 50 uM, 10 uM, 1 uM, 500 nM, 250 nM, 100 nM, 50 nM, 20 nM, 15 nM, 10 nM, 5
nM, 1 nM, 0.5 nM, 1 nM, 0.05 nM, or 0.01 nM, 0.005 nM, 0.001 nM, as measured in an
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preferably 33 to 37 of CGRP, preferably the CGRP is

al pha or beta, preferably beta, nore preferably rodent
w@eoobesan; nost preferably human, (b) the bi ndP@IyIR2009/050852

t he epitope sequence GSKAF, preferably at am no acid

position 33 to 37 of CCGRP as defined in (a), nore

preferably to the sequence GXXXF, where X is any am no

acid, preferably GXXXF at anmino acid position 33 to 37
inofitrCoIRBingsasdey.i mesbmenfufiagr pr(eférrddmnbd)d‘imﬁieng Bimding affinity (Kd) is

Iegg C%‘Lgegﬂﬁgrﬂ?\h éﬁkQE)%%%éﬂéSUb %EM X@?\F?aéfrﬁgaesured inanin
virtoehdigy égsa@GRFé funttler mbrddprefareed erﬁbkﬁcﬁ@@ﬁﬂ lsihdligg @Ry (Kd) is 0.04
&Ii ol %?rgl@ activity and/ or downstream pat hway(s),
Nty 1y the CGRP is al pha or beta, preferably beta,
nore prefer abI y rodent or human, nost preferably

human. The anti- CGRP. ant agoni st anti body. pref erabl ép
The Rak QQR%@%BQOF@@?'BWOQY apaRed By the PaRRRRhiNvVERtiQnaReY Re SRlected

fr@mQhQ%hﬁ@) &f Fnbﬂbélé{ree{l 'éﬂ)lb(ﬁf@@%b%%ﬂapar{?iggggé aAYiob8y B8dments

SOone

nM - M
(§9- eF@b rFeai) é‘_ﬁﬁl@kﬂ mynt &, Safveet ). whimgyicamtioadies. isepcificantibodies,
M t
i R i o
PrPXging ooMpMging en aMibaly pﬂﬂiorﬂ@ M domaim\gntisodyy, hamanged

ar‘1?t1b5_bd'fkl¥l afd EM( of%ep%ordMe ﬁg&éﬂcﬂ%f a@% gﬁéuﬁﬁélg%’%@%olg%le that

as measured 1n anin vi
coroptisesrarpargigen m@bgartbo@termﬁt@ rebumti speciictty, in¢lydig¢dlycosylation

%)rmnltgggfs wtl%%gls’%lngm%f ﬁ%ﬁj&%n?%v%‘r%%tsﬁ%vellr}%gg&g%,nag}rdncé)(\)/alentIy
rrm:csl}sfla;d antibodies. Uhelunti-O®RE gntafomist adtilsodyodayres tnubina diatichuman, or
pnity . 04 nM 16.nM T ant i - CGRP ,
3ottt (biTBe gy ety AkenfiBEABR 1) S7BR empgaiments.
theeahtbeGRel @tagahidt raﬂﬂbdd@ﬁmgy b Pudfanized Ih)QCIsOﬁ@ie preferably human.

P(ege@%gdtlag@ntlw ag agbm% i@@%bﬁ%isolg&%ﬁg&% Pre nEII;/ it'is

sGtamRal ¢ pardt WREeahe o E1ERP bhtagenist &mboB§ is an antibody fragment
het er oconj ugat e anti bodi es, si %I e chain (ScFv

tklgrffq%r@ﬁj]té)gefer,ﬁg{ya{ﬁ{aénst tﬁ@rfqér@ﬁtlon@l iab':}pt?ﬂs(tjp%pfntge o)rlglnal antibody i.e.

tHeQ® RPSdnﬁ‘(Qn%Bn@/BF hRag¥niBRddtiligNad 8estribed |rfjt%€%rﬁbtlonal
antib umani zed anti bodi'es, and any oth

Cfr‘ﬁ)'é?"ﬁr@d?s@@ﬁf/?gur ation of the i nmunogl obul i n m)l ecul e

that conprises an antigen recognition site of the

requi red specificity, including glﬁcosylatlon variants
Exempies iobaai-66RRAaMagonis antibedige meeknewn rihe agf Hence accordmg to

oY PRALEPR ALY SELL Y RNLT) B ALCR g oy o
usrchmrihe present invention is preferably an anti-CGRP antibody as generally or
specifically disclosed in any of (i) WO2007/054809, (ii)) WO2007/076336, (iii)) Tan et al.,
Clin. Sci. (Lond). 89:565-73, 1995, (iv) Sigma (Missouri, US), product number C7113
(clone #4901), (v) Plourde et al., Peptides 14:1225-1229, 1993 or which comprises or
consists of:

(a) a fragment of said antibody (e.g., Fab, Fab', F(ab')2, Fv, Fc, ScFv etc.),

(b) a light chain of said antibody,

(c) a heavy chain of said antibody,

(d) one or more variable region(s) from a light chain and/or a heavy chain of said
antibody,

(e) one or more CDR(s) (one, two, three, four, five or six CDRs) of said antibody,
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any other origin (including chimeric or humani zed
anti bodies). In sone enbodi nents, the anti-CGRP

w@picagenist anti body nmay be humani zed but is nRCEIB2009/050852
preferably human. Preferably the anti-CCGRP antagoni st
antibody is isolated, further preferably it is
substantially pure. Were the anti-CGRP ant agoni st
anti body is an antibody fragment the fragment

(fpCBReiA aliroyn uhetr@bmyschd‘ileof said ahtipady, char act eri sti cs of

|na CGRP bi ndi ng and/ or
“BR?QS&hg }gvﬂﬁg%ﬁ%ganﬁ’d in the functional
() hievea QERS frbrln(lﬁe a%m\mamlixzsgm @ﬁlb@ﬂy,aﬂt i - CGRPHe
ant aggpi.st. an odi es, are_known jn the art nce
ERESPABRS e erarieran S SBIBAY of the prosont
(j} YENEDM fidne trNight SKART aAd R WDRs ﬁé}hltlb@ﬁé(a\@géﬁﬁ@f sdd
t he present invention is preferably an anti

aRifiddody as generally or specifically disclosed in any

(IQfanQ'ohemgbp &8ugH [ji.) WO2007/076336, (iii) Tan et
, din. Sci. Lond(); 89 565-73, 1995, (iv) Signa

(Mssourl, US), product nunber C71 13 (clone #4901 ) |,

m%ardlﬁbqgﬁgﬁ %Fre@lemboaﬁﬁ’édt%?ﬁwe%e%@alrﬁq’na\}%flggn this - GRP egﬂagonlst

rrses or consi st ragnent o
antirady disignttedy G2 erantibpdhG1. Acabrdiy toRymosiprefseted embodlment of

th%ﬁg'egentgt afti- bgﬁ{ﬁ %ﬁggbﬂ?tgéntlﬁeg)ﬁu%g|'sk?f9éj¥ntl &Q%I?Faaﬁﬁ)%\lﬁ G1as

n of said nore va
spaxificaty digclbsedinahé ipgtent epplicatiemd/@2005/054809, araimprising its

%raelrngsé Qﬁ] orﬁ %dTy Ié/g)of W@%@?&%@?Q%@&é é\%ﬂdl(j :g;tefu?)étgf%al ¥ ?quwalent
aibRdid3 tb IG)’ml theorherdsing cdrservatife sabdlituions bbdm;no(a;:)d esklues or
ok R B PR R B U B! by gt vor
f%éfl bhzﬁf‘e%:{?ﬁshﬁae/g CRGPrbuﬁxﬂan ar éntagbmbtcnimvit@nd Vdrg@ts which
rom

i chain and fromthe ot
hAER a0REH AT g%‘frleg%f?doe%'ﬁw BaYy" b'(‘ﬂ'j‘g aﬁig Ushe hSFG'WHP%t%FnS G1
anﬁ@)arﬂ.bb@mh” bie) usefiasterdhaRgedtly a) n@reﬁft@tah %ﬁt.@@@n&ba@@td by

of the present invention the a

eXREPHRYEGIersiINgainp ord ”%bmbﬁﬁtqftﬁ?&yp BTQ 68&8 @&dd‘i\T%C {fJ A- 6866

a@d%@@%e@fr%ﬂub%nﬂﬁ@@b%@%@ﬁ the present the
anti - CGRP ant agoni st anti body used is the anti-CCRP

anti body G 1 as
According to a further embodiment of the present invention, the anti-CGRP antagonist

antibody comprises or consists of a polypeptide selected from: (a) antibody G1 or its
variants shown in Table 6 of W0O2007/054809; (b) a fragment or a region of antibody G1
or its variants shown in Table 6 of W0O2007/054809; (c) a light chain of antibody G1 or
its variants shown in Table 6 of W0O2007/054809; (d) a heavy chain of antibody G1 or
its variants shown in Table 6 of W0O2007/054809 (e) one or more variable region(s)
from a light chain and/or a heavy chain of antibody G1 or its variants shown in Table 6
of WO2007/054809; (f) one or more CDR(s) (one, two, three, four, five or six CDRs) of
antibody G1 or its variants shown in Table 6 of W0O2007/054809; (g) CDR H3 from the
heavy chain of antibody G1 or its variants shown in Table 6 of WO2007/054809; (h)
CDR L3 from the light chain of antibody G1 or its variants shown in Table 6 of
WO02007/054809; (i) three CDRs from the light chain of antibody G1 or its variants
shown in Table 6 of WO2007/054809; (j) three CDRs from the heavy chain of antibody
G1 or its variants shown in Table 6 of WO2007/054809; (k) three CDRs from the light

24



10

15

20

25

30

35

specifically disclosed in the patent application

WO2007/ 054809, or conprising its variants shown in
waabao®1of WR007/ 054809, al so including funce¢DmBAY050852

equi val ent antibodies to G 1, i.e. conprising

conservative substitutions of am no acid residues or

one or nore deletions or additions of am no acids

whi ch do not significantly affect their functional
clidianadt er insée CORS. fepm ERGRxdvy etlaing obantidotia @dnirdtis variants shown in

activi iants i ch have enhanced or decr ed
T8k i OB SRR bR I b an S aRERS St 9 hElon 1o,
Théa“;H'vemtﬁtdn é'llé@bichm%ﬁd@y'pe@g@es%ﬁgbﬂsﬁﬁﬁﬁtmm&hbmtdfmhe above. In
rerer O.an antl po ro ce Xpressi on ors
SO0 PTG (e AniSEs O My CRroBTRUB S o i WS FFR At least
abRAB59S 88k G795 BB, BN BORE M5 VEVERIYY /9394 & 99% identical to at

According to a further enbodi mrent of the present
legl /R e, thigge forpt five i %@Rﬁ@f)ﬁﬂsﬂr 'tﬁﬂﬁf'%ﬁl?h%‘ﬁ'ﬁﬁ} TaRde 6 of

W2 nsHashs. of a pol ypepti de selected from (a)
antibody G1 or its variants shown in Table 6 of

WO2007/ 054809; (b) a fragment or a region of antibody

Dgteslmm tibh 9 EBR @oh %@w@mgﬁtgﬂﬁ@b@n@ R/ G H61 s
o aallght chai o? antibody G1 or i1ts variants
urdiryakeof itharah seme enfoodDra 1,/ ©BRS 090 b d@)combtireiivp of the kabat and

I S
CRRBEEPBE L effbstinertiih@ERe e ko e inBlner
eabbdigients; iz 6D&scire theaChethia/CloRai n of anti body G 1 or
its variants shown in Table 6 of W0O2007/054809; (f)
one or nore CDR(s) (one, two, three, four, five or six

TaPRel-CBRRahialgodigt &htibody praferabirdoarndrises bowvensists dbbragent or a

of 07/ 054809; H3 fra e-h hai n, of .
S G0 S O] (S5 EPas R PV Sy S05pf i Variants
SN @72%%8@9Wc02;007masp9. PWefﬁfﬁblbea!di fg{lgnge)h@gmg?xﬁn has the

ant.i or its vari shown in Table 6 o
T A O o G GRS BBty Tpr eramle GORP
biﬂﬂtn'g%ﬂw rd/ 6 aritégbn‘@fabﬁ\ﬂgsarﬂ%‘fwbriisﬁs brbdrisidts Bhe or more of a

W0O2007/ 054809; G three fromthe heavy chain of

g chaipajeasychgin, i%rt':‘gmﬁﬁ? CUVRIBING RHRPT IMPre yBliEPIg regions from a light
cymggﬁta/r(]a%%g ' ciﬁéf‘iﬁ, driineer Ghdre dorRMrbhe gn® Bh&RahB/RBheavy

. ree romthe heavy chain, of antibody G 1
cgin jof Hievasitibadt $1shown in Tabl e 6 of WO2007/054809; and
(i) an antibody conprising any one of (b) through (k).
The invention al so provides pol ypepti des conprisin
Agegrdingdo arfurtharereferred emitegineent oh theoreendind dlor w@thﬁﬁ,RgFt aetagonist

g G gl o} Mo LT, St ealg vin-

S@BHNCO Belec@8Y%iono thedPoup demgistogl of iSi-@itD N&ws £28-3deandtan@, heavy

cig.ﬂrg &gr’iellgrllé) #gag[')?rIé 'I—E&g?%@%t?% a%%@i@ vaithoé Sé&uc‘en\ég rsie%B{e% from the

group consisting of SEQ ID NOs: 34-38 of patent application WO2007/076336.

Further preferably the anti-CGRP antagonist antibody comprises an LCVR polypeptide
of a SEQ ID NO as shown in Table 1 of patent application W0O2007/076336 and further
comprises a HCVR polypeptide of a SED ID NO as shown in Table 1 of patent
application WO2007/076336.

According to a further embodiment of the invention the anti-CGRP antagonist antibody
used comprises a light chain CDR (CDRL) selected from the group consisting of SEQ
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Determ nation of CDR regions is well within the
ability of the skilled person. It is understood that

wo p0ogae1enbodi ments, CDRs can be a conbi nat i oPCDIB2069050852
Kabat and Chothia CDR In sone enbodi nents, the CDRs
are the Kabat CDRs. In other enbodi nents, the CDRs are
the Chothia CDRs. The anti-CGRP antagoni st anti body
preferably conprises or consists of a fragnent or a

ID BIgiso8-1Gfaridner atidavg diiaic DR ¢CDRH) kalecteddiom tHe( gbup 2onsisting of

ShebshPacite ™ brenCrontbSat TP IoRERE or 1 ogion has

t he functi onal characteristics of an anti - CGRP

e T

V\mmorrvomes 28 datd d@hbnﬁmh@m&@@wp lﬁhéﬁh?anﬁl raawg@ﬁtst
cont ai ni ng one or nore var| abl e regl ons roma :?

charastarsaiansy the $REBG PrecdraCHPed N FiCiony20 @Bﬁ@%

l'ight chain and/or a heavy chain of the antibody G 1.
According to a further preferred enbodi nent of the

Prei¢rahtyi tbe aptine GIRY |anta@Rmsbmt&>@6M feytusgnif ﬂm@ryseerﬁn@ﬁnﬁ@g
c&nbh ta VH%Lo'ﬂméfﬁfHa@@ & |éa%9'89% aH%’& 88! ”&Flééét BY9%2 at least 88%, at

e Wt a sequence selected fromth group
Ie@@h&ﬁ%tatd@esﬂsm%&@t leBsNEE o, atdedst 9a%;|lab}eaat YBavat ledrii9d %, at least

%, LeRhg 6%, rbagfgl‘ﬁ at?%&’@é% DBt bﬂgo%%ti@eé%c?lb'n amino

quence se ‘ect e FOUp consi st
a@{ldlseq@emiéao@‘EQ)ﬁl &AL 1&9@&@4{0 |N§h 10 OEEMET B8
Further preferably the anti-CGRP antagoni st anti body
conprises an LCVR pol ypeptide of a SEQ I D NO as shown
Praferalyl the lantb-fCCii%I? antagapist artibodg coMPASE:/4 DT GdEGimtidt is at least

es pt i de 0
B&Hho o7t EPbI % 16Eoh 7 Bat URP A A S oRb RO R B T e s st 1%
aﬂ@éﬁrgﬁ%lgatﬂéasa%%[ tahleastegm@b chit a3t g@% ahieastroeentdt ast BE% at
1 ant oni st 1 RO usea C |1 Ses
B8 e LT O1s 028 (sl e vt s eoRe B ERDANO: 2 or
SBEQDNOOR0 presknfeddideih. or a heavy chain CDR ( CDRH)
sel ected fromthe group consisting of SEQ I D NGs:

14-22 of patent application WO2007/076336. Met hods of

TRBKhi\E el ah%@bﬁﬂ’si Asibohe p?’eﬁér‘abg% @b@gw %maln and a VL
anti bodi es of Egsl catl on 6336 and

deranivrisat e iah pashed ‘Camipeast $§/n gt agt %ﬁ@a@dﬂ@%@8% at least 89%, at
Ie%gﬁf?(?%t&rlééﬁbh N PTe Eh@z%aﬁ%ﬁt@?ﬁe%féaﬁﬁﬂ%nat Iecagst? 85% at least

I cation 7633 Pr ef er abl e anti -
98t aglea$ts&7‘7aﬁt ||eb®tcﬁ8% dt legsé 9% arH@O0f idepiinal imareinpiasidl sequence

8%5?'% eas%(é_lg%}{% P e?%as?EQSl/qNbeﬁgnéég/%rége”kmrem

respectively.

Preferably the anti-CGRP antagonist antibody comprises a VH domain that is at least
90% identical in amino acid sequence to SEQ ID NO: 1 and a VL domain that is at least

90% identical in amino acid sequence to SEQ ID NO: 2 presented herein.

Alternatively, the anti-CGRP antagonist antibody preferably comprises a VH domain
that is at least 90% identical in amino acid sequence to SEQ ID NO: 19 and a VL
domain that is at least 90% identical in amino acid sequence to SEQ ID NO: 20

presented herein.
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| east 89% at |least 90% at least 9 1% at |east 92%

at least 93% at |east 94% at |east 95% at |east
wOoMp/160911 east 97% at | east 98% at | east 99% PCT/IE208%050852

identical in amno acid sequence to SEQID NO 1 or

SEQ I D NO 19 presented herein. Preferably the

anti - CGRP ant agoni st anti body conprises a VL domain

that is at |least 85% at |east 86% at |east 87% at
Theaaﬂ C&Re aatagbeiasantBedy pedfelabsiongiikes at lebsiamte ODR%elected

t 920 | past .93%, at | 1940 t
g€ SroupetbisBoapt 18 CORMN S5t ad SPQBNERY 2150 cOR
HO A et fdlc@n%satem NCRY drre2a(9) N'ODRH3las €éltl4‘6i‘ll6:&1 $BQIBAOGLS or 23;

ARGt a8 T ORES BG4 Sh B2 25 S alhE SR 1D NO:

7Rd5 A VEDRONBES skihRkthaf SEaL ID re@ss 0858/0 arﬂi(gb %ﬁsutan@@)%DR L1,
at_ | east 870/%| at | east 88% at éz%({ | east

COIo%2 and CORH2 @s shpwain [ aed @éN/PZQW/P 9.93% at

| east 94% at |east 95% at |east 96% at |east 97% at

| east 98% at |east 99% or 100%identical in am no .
Ageqrdingde aariefered GSEJlenEEFI{lOf the pragert invesper theantiyC@RP antagonist

arﬁ%@dg %'% Ha:?n ﬁaﬁstgrq B Fhdyash *F@r‘hedng ¥6%ch%%ét¥1ﬁﬂr3é ion, such

Pref e anti - P ant’agoni st

ag 10 |gdintalh IgAaandilgE aand @tasrsoigo% isuehes ¢el ,|I@Ganlgb?6 and lgG4.
acid sequence to SEQID NO 1 and a VL domain that is

at least 90%identical in am no acid sequence to SEQ
Fumweﬂ(prefzrahhetherarlﬁeC@BPea'm\agohliat antizidywaimprisehe heavy chain

n| St r.ef a S

o QR e P o WP Ao L e Mo (o TRIGsR g
plseeﬁembllydlee bioti- SHEZFP BntigonidCardibddya cohprisesea Ight lsbainipsoditced by the
| east. 90%.i dent n_ani no, aci u e to I .
ARE 00 KoataRiLaTHG AfsSThA b PrA SRS ey e By e ani-
CMTFP bmdgormﬁteirﬂubaw ' m@dmfeld&ﬁ&hétexbt@a?bn ?aseto@cggm ﬁ'Tcl:C Accession
se 0 consisting o a). as
NQET&%%gﬁ;@nggé‘? o 3 or 2 1; g(b) CDR H2 as set
forth |n SEQID NO 4 or 22 (c) CDR H3 as set forth

1 as set forth in

PEstesaply heran. G RS AN ACEy S LosbOmy 465 enn 15 RTRSETH IepDs

aMNfBod @f or2aﬁ1t|b689 G2WdRnkd nageiset forth in SEQ 1D NO 8
or 2 and (g). variants of CORL 1, CDR L2 and CDR

H2 as shown in Table 6 of WO2007/054809. Accor di ng to
ABRRLES BIGRIRAHIT bl ADRVERIRRCHo drifEBRPUhbd¥hist antibody

ant agoni st anti body heavy chain constan
corapiigns aenpdified CoostaatTegionpedongxastme tasaribed di BIHO2001E1H4809.

Pgegerllag@th’é qwg&,f?j[%oag’ﬁt %eﬁga(ﬁ %ﬁnuﬂgﬂg%m{y mﬁﬂ,t MBlﬁamg%léﬁfbuy
immunologically inert, such that it does not trigger complement mediated lysis, does not
stimulate antibody-dependent cell mediated cytotoxicity (ADCC), does not activate
microglia. Preferably the modified constant region is reduced in one or more of these
activities. Most preferably the constant region is modified as described in Eur. J.
Immunol. (1999) 29:2613-2624; PCT Application No. PCT/GB99/01441 ; and/or UK
Patent Application No. 9809951.8. According to a preferred embodiment of the
invention the anti-CGRP antagonist antibody comprises a human heavy chain 1gG2
constant region comprising the following mutations: A330, P331 to S330, S331 (amino
acid numbering with reference to the wildtype 1gG2 sequence). Eur. J. Immunol. (1999)
29:2613-2624.
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Further preferably the anti-CGRP antagoni st anti body
conprises a heavy chain produced by the expression

W 2ebaeIni t h ATCC Accessi on No. PTA-6867. Fur t PEF/IB2009/050852

preferably the anti-CGRP antagoni st anti body conpri ses

a light chain produced by the expression vector with
ATCC Accession No. PTA-6866. Further preferably the

anti- CGRP antagoni st antibody is produced by the
Mexhrds 8 intkingearidois slatimg ihelhTﬁ(C@RE’%ﬁégmmlsl’l\bEtlbd?ﬂe‘% @‘Sﬁ)'blication

- 6. ,Preferabl he_ an P ant a on
v RE Bng ot G PestraiS o ChRE Rroinh ond 2taonist
clﬁéréct@ﬁsar(bhnLdﬁgﬁ?é/sé?e d?j @%@dbé@rrﬁ?ﬂpllcﬁmt 0 @2097)'0648%9 Sequences

r enbodi ment . o e. i nvention, e ant
oL SERIBINCET Bl o I BEE 2oHRe Ein By b No 1 to 14,
rdspeteiyas for exanpl e described in WO2007/054809.

Preferably the nodified constant region is
i mmunol ogically inert, including partially

Abéﬁ?’él‘h@'t@g'fﬁ%ér)@mw&enﬁdﬂ e E)r*é@ént' ibve@es tﬁ@heﬁkb&gﬁf is prepared
| ément nedi ated |ysis, does not stinulate

foxmenpRalsL apiBisialn belPensarataT inps pebwRekfyrthexpeesprably
bSQReN Ak RS TLY BtnBs PeF Q{H RyrtHigk BF&&%BI{%D&\D%H‘B#&J {08k times per

constant region Is re I N one or re o
6 aearitly beties fumuor@eabéfrmeyoﬁw@ve tmes @et yeargiRsaferably the

RieohipeisdBa eipie BEMelihdrify adtpinlsER Bla pbriddSéetea from: once

daityd boce ekerpaweribreapfuur,daveion sixNiays 98030 bnc8 evérydwp dvasys, once
ol B lsEhE SR er iy BonlR B0 8 e moayy.once

emé‘ryrfaiu rlrg@mhg aumse @neryrfaglrmntbs) rqmce :evelrg smmohtmlsl omem/ery seven
ations; PSSth r?é ¢ th
”WG eP'i‘?FgeY/ﬁW ﬁ'gu'“E'F”é’P 8”‘%9 eﬁﬁ-‘é”\/ﬁ 3@1% qnaﬁgfvery en months,
osEHeNang elevelriionthls orlymughohccc(r&ii&@% preferred embodiments the
29: 2613- 2624. Met hods | ati n

th
TERICPTERRE FARAGO B8 PATRTaN e DR B it Clected from one
oM¥RBROGT BRABOUbAAGLARL Bucdamp rsdicaat] rRetdlieid R dabn diar@dermally,

and ant agonj st characterisation of the sane are

SWW%EEM intrayssovslyt inga-afepaly7eoBUaDYscutK lyu ¥iadRrisacgfdiac
adtaididtiatibe; mtladé%eéésl?flnt%’déﬁm@ﬂ);p||r'1tl="e’7He|rlﬂihe§ﬂ)ﬁ tr%hQMUQ@é%IIy

herei n as SE 4,” respectivel Accor di ng1
vaginallyf intramigea @@umﬁpuw 'W\%aﬁlcé@éhtpqrh%ﬁlﬂ'ﬁ@ho"t Iggally.

medi canment is prepared for peripheral adm nistration

between once to 7 tinmes per week, further preferabI?/
Apeargiagrio @rf@réharcermbﬂwmentrﬁééhq;ul@nesminm\rentmmehr@edlcamen is prepared

fd? g%ﬂﬁlﬁdéargqc%dr{ﬁﬁfs%%h g ﬂtuﬁd@ édnEEﬁtr:ﬂfr’)Fm i bEerHe'H 01 to 200
nwgar preﬁer@bbfrailabyuﬂ; bebetween 0.1 and about, any one of 0. 5 1 5 10,15 20,
25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150,

160, 170, 180, 190 or 200 mg/ml +/- 10% error, most preferably at 50 mg/ml.

According to a further embodiment of the present invention the medicament is prepared
for peripheral administration with an antibody concentration of between 0.1 to 200
mg/kg of body weight; preferably at about, or between 0.1 and about, any one of 0.5, 1,
5, 10,15 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95, 100, 110, 120,
130, 140, 150, 160, 170, 180, 190 or 200 mg/kg of body weight +/- 10% error, most
preferably at 10 mg/kg.
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medi canent is prepared to be peripherally adm ni stered

in a period selected from once daily, once every two,
wo kroeo9diour, five or six days, weekly, once eREr/1B2IN50852

weeks, once every three weeks, nonthly, once every two

nont hs, once every three nonths, once every four

nmont hs, once every five nonths, once every six nonths,

once every seven nonths, once every eight nonths, once
Aesadingno aeprefentl embodinecrd\oéthe dresentimichtion thecantie®BRYP antagonist

s Al i n Pt M ER %‘a{z gﬁgfoga,p{,?, 8292, 14, 16, 18, 20,

2pe74, P& 30y 32,039, KBBSB&UEI}I 49] &4, A6( ﬂ’&t@, Se| 541580 58 160162, 64, 66,

o€l 92, TB7%, Bhia el bl o BRIAT S0 Yoo BHSER il 1. 106, 108,

1$01berat amamu%I y18l1r2br mem@us%l% 1|28H:§0 aBQemaMkaB €38, 140, 142,
i nt ranmuscul intracardi ac adm ni str

1 VR Lo A0, J32. 10 rRGe B 10, 5t ik 06 1 GHOROn 172, 174, 176,

178 BRSSPl Yo6,WRG! 160,190, 194, f@sl 16&3oby202, 204, 206, 208 or 210
,epi cutaneously, intra-articul’arly, peh-articularl

dayscit Il lay Aeetbenratprally sorethaneanyedrisodim8n?. 1% 16 her 12 months.

present invention the nmedicanent is prepared for

peri pheral adm nistration with an anti body

Peajerablytthaanitht GIRP lastageerist antibody hag@ half/life in-yivedfanais! than 6

O@; about, or between 0.1 and about, any one of 0.5, 1,
10, 15 20, 25, 30, 35, 40, 45, 50 55, 60, 65, 70,

75, 80, 85, 90, 95, 100, 110, 120, 130, 140, 150, 160,

%ﬁz r%jmé%%? u%?er%ef%gg%wbgg%én&o}%@&re e t|n {éﬁ?én the medicament

aedrbomermmC@RPtdwmagmm ennbodwmesmn ptddecereﬂe@anémntnads nervous

r.epar for era dmni s tion th .
sERiER Bty ot ShaBiie BbEhesl Blariahl Tt aalabist fagipytngrant-CoRP
anbt@danimrglbbdy ﬂbﬁ ﬁ(ﬁt&rbdi@beainyaimwre nture bethagemviing: abntksia,
C&I%Sé'llé@ nyrs%ggllzoaélgn Wesf-}@smsabncg@a?g@kl%tr?s%@@sggrilég
allé?tﬂlsmlagathﬂn“éiaxéﬁﬁrcuﬂr@@all phrdsthckid) CND 8tiralila868) eriiticeiahbility,

body wel ght +/- 10%error, nost preferably at 10
9%179{'@ pRlkssingtines thé?S‘zH'%MP%ﬁSg@S@nﬁb%rWEﬁ%'ao‘?prF%"a

ineb &It oh ﬂ}bﬁﬂilh@ﬁéaéé‘@n%& badetibih, S ACRRAI ﬁéur@@ﬁd *%@bepathy
has a half life in-vivo of nore than any one of 2,

pgychgsispseiaye, abpormgl spegch, mlupagposuigidal @Qﬁtloggdlzgoess?,gomnolence
Ir'éémn?a6 an%éty ﬂ‘%moflgdepflé'ssmﬁ%r p%gestﬁ&vla 5I€ﬂoslg%|‘efe5§oly 8 medicament

70, 72, (4, 76, 78 82
aggor e, angEIEGBE ‘angagioni antigdy 1ipes nobimdug@impaimsent pt)slotor

16, 118, 120, 122, 124. 126, 128, 130,
%%9@3%%ﬁ?r%%%wo 38 140 142, 144 146, 148. 150
152 154, 156, 158, 160, 162, 164, 166, 168, 170, 172,

A%gcéfjinégg? f%rgge,r e%rg%dir‘é%é:of %g%‘?re%%@’ K gon it dmegil%%lpelligand/or the

aotixCGRRIantagoniptr aftibodp Hyesmoterodiane ragyiraiorg, m‘nal?or dhstrBsintestinal

|m|c%|rm1elrft or 12 nont hs.

According to a further embodiment of the present invention the medicament and/or the
anti-CGRP antagonist antibody does not produce effects of physical and/or
psychological dependence. Preferably the medicament and/or the anti-CGRP
antagonist antibody does not demonstrate affinity for opiate, benzodiazepine,
phencyclidine (PCP), or N-methyl-D-aspartic acid (NMDA) receptors, or CNS stimulant,
or produce any sedating or euphoric effect.
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Preferably the anti-CGRP antagoni st anti body has a
half life in-vivo of nore than 6 days. According to a

wo eoovhesipr ef erred enbodi nent of the present | PUEMB20@M50852

t he nedi canent and/or the anti-CGRP ant agoni st

anti body does not produce effects of central nervous
systemand / or cognitive inpairnent. Preferably the
nmedi cament and/ or the anti-CGRP antagoni st anti body

does not induce any one ore nore of the follomﬁng

|ng%rr’??§$rﬁs?dlconLE}$ r?tl p%%g?rtitgg%%ttzqargbod%lg |§ﬁ’atlon ameliorates,

c@ﬂﬁﬂé}YedLﬂJ‘e@th(ﬂden@broﬂi Wirleiys pieg e6tdigshent o@Nﬁ)gressmn of central pain
Sti nul ation, enotional lability, euphoria,

SeNSABR| nati ons, hostility, hyperesthesia,
hyper ki nesi a, hypotonia incoordination Iibido
|ncr ease, nanic reaction, | onus, neuralg

W@m@pdn’gg@t@h@gﬁgd @gﬁezgntbCG&?n@?tﬁ@q)mgt@é@@ﬂdy is equal and/or

sm%éﬁé@[o theretdalr NSiapbi %/or@p@é@ﬁStﬁe SSRBTHO RIE 85 chronic pain. In
I'nsommi a, anxi et trenor, FreSS|on or parest hesi a.

0%§mb9fi'€fﬁé\t dbe @n -ﬁ@%’%éﬂt@ﬁﬁﬁ'ﬁ antibedpis effastive in treadting refractory
péﬂtp%%l%héﬁs anti body does not induce inpairnment of

nmot or coordi nation or attention. According to a

furt her enbodi nent of the present invention the

g@éjrh‘ﬁﬁqﬁ Bpr i / a%E)e&rb? t@‘éﬂesmv&%ﬁ‘%gﬂé ?g pr@OitdlaQ %jé/use or

oes uce' respirator rena
mggdlstdr asciordings tol anyl othmpemm‘tthe iweotiah wigeren the faotid(ERP

L CEWE R T
ccpmbidatt@w with ené 9; oforefuythiec alharafaztbkmglopﬂwadftgb@@nmhnds or agents,
Prefer an

d
DR o P A et S P BT e By RiePpty the
aadifiorl byedt@) igpicactactdien@adinaze phare of:phencycl i di ne

met hyl -D-a rtic,aci NVD receptors,
(b oIS B AP S SO g iy bl ol Y et Pha b XD RBP e
le@bipeholl RvaNE RS AsitARIUne, MR edihé -FERBRyIABS @Ef)icBleine,
anti body, on adm nistration, aneliorates, controls,

d'l“é@f@&%@e"i‘?uﬂxé{%?ﬁ?é‘eohydrB?OQP@PaQ@pPH@h&BQéI‘%ﬁ@H? plorphine,

nﬁb%@%%ltr%&oﬁ’é &J?Fﬁﬁo%hlﬁ@'wtﬁﬁﬁw 'r%‘ibuphfheaé‘r‘?ie'ﬁ?efzocme
enbodi nent fect of the anti-CGRP ant agoni st

(”ér@tn%ﬁtﬁfo'%' %tﬁ'uﬁlla”mﬁiprdrdrg@ﬂ‘é%@) .- asRirinfiiceferagiflusinal,
eM@éﬁa@%eﬁBgl”eHrfe n‘g r%?é?ﬁflbf%nfsgfeﬂﬁﬁ‘ffﬁo delsrdfin, ‘ﬁjﬁHo‘PrFBtﬁacm

pain. I'n one e I ment anti - CGRP ant agoni st
k@tnpwqﬁemyetogol@qi fraeglofeaanmie aqick anefagamisfacit nebymeptena, naproxen,

oPé)pf?b’%lﬂ,t bf%%/rbutazone, piroxicam, sulindac, tolmetin or zomepirac,
cyclooxygenase-2 (COX-2) inhibitors, celecoxib; rofecoxib; meloxicam; JTE-522; L-
745,337; NS398;, or a pharmaceutically acceptable salt thereof;

(iii) a barbiturate sedative, e.g. amobarbital, aprobarbital, butabarbital, butabital,
mephobarbital, metharbital, methohexital, pentobarbital, phenobartital, secobarbital,
talbutal, theamylal or thiopental or a pharmaceutically acceptable salt thereof;

(iv)a benzodiazepine having a sedative action, e.g. chlordiazepoxide, clorazepate,
diazepam, flurazepam, lorazepam, oxazepam, temazepam or triazolam or a
pharmaceutically acceptable salt thereof;

(v) an H4 antagonist having a sedative action, e.g. diphenhydramine, pyrilamine,
promethazine, chlorpheniramine or chlorcyclizine or a pharmaceutically acceptable salt
thereof;
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According to a further aspect of the present invention
there is provided the use or nethod according to any
wotlenowspect of the invention wherein the antPETHEP9/050852
ant agoni st anti body is adm ni stered separately,
sequentially or simultaneously in conbination with one
or nore further pharmacol ogically active conpounds or
agents, preferably conpounds or agents useful for
(Vi yaesztdiatige sinohoas giu%um:dePrr@fpemtmhhatetrhethadlaialbm@nal

SRR R0 e BRSSO 5o Bl (1) 0
(iysiemsirhosse rmmorqo@omtoférev;erwmmm ch@kdz@h@han

t hadone, ne er| f ent an cocai code
SR ife MTENOSBATE o 1P B B e e eALN aReeptable salt
bupr enor phi ne, but or phanol , nal buphi ne or penta200|ne

tHepddtef ene, nalorphlne nal oxone, nal trexone,

(vcu)ar) NMDYs rraeetasiegtagdonist i hdexkame BropPhand g+ cwvdroy-N-

rr%ﬂ@»lmé@ﬁ!rfah?or i ﬁnbﬁﬁ‘b%ﬂt@?dex%ﬁdhblﬁl( 3»hﬁj¥&@q{|%thylmorphman)
f enbuf en, fenoprofen, flufenisal | ur'bi profen,

ketaw%mmantwaowfqﬂ@wmplmﬁaum@n@foeaﬁls 4 Eahesphensmethyl)-2-
ﬁ&lﬂét%?@@igfﬁc %El‘d%r aﬁ E%Lglcgw SoceP AR ORBreof:

aproxen Xaprozin ut azone, pIroxi cam
(Irs)laalm aﬁmadrteberm erg. dpxammtarrawlowalmy@@hw@mzo -6,7-

oG - PR o RS T 2 R R X vy

qaioszpinabl e salt thereof; (iii) a barbiturate sedative,

(>§u gg)?ﬁ{ﬁg:%;ﬂ{i%e&pﬁé ag?%lrgf Q%s%'rérﬁ{qgr@ﬁé Fna“ %@trwtllln? nortrlpt|||ne

(Hhentapitiaomiulsaing, epdeadizandzepale, orsatpobatepi t al , tal but aI

ChEamHE ) BhOREILEba Ry B IR SN anvasspi o
(oaedai; 7v8, mé@rﬁMOr(ﬁn@hylfﬂﬁnﬁylﬂiB A APOKtARhyGlo0I-AeERA b 4-
di azep a%ﬂ urazepam oraze oxaz egam tema

msthyirhes SWefr]d'aZW%édHUt ]ewhts}r'%@: ptagipee éTa$£637) 5-
[[Ed?@wpé [(1RYN- [% %(trﬁf&bﬁgﬁé}h%pmxpélﬁo@ seAlationy henyl) 4-

dram ne am ne, r onet haZzi'ne,

rrmrmhpw]metgg]ﬁl ﬂedlbydr@ml-bﬂ gydctn,azplrfeom (I\AK 69), lanepitant, dapitant or
3@@32%65%%' (&Rl r@#ﬁ&@@ﬁ@n@@ﬁ@ Hyl ﬂﬂfﬁ%héﬁyl bReridine (2S,3S);

tive SUC
(sipa nwgamm@entagoansb Ielg)@adbphrertaltem@ln@rpraplverlne tropsium chloride or

eutically acceptable salt thereof; (vii)a
dgﬁgﬁg@i nmuscl e rel axant, e.g. bacl ofen, cahsoprodol,

(b @@@Qalgfaihimr, e.}gcbejefmxﬂapm.eoxibret Vmidmdz'fhml or
(){\)/;S]eg E(érg-gagblpv% eéx%rﬁﬁ%’r%%?e%ﬂ)lg%ljh% I%CrS%B{lg}Bl g.g.sﬂikrgflurbiprofen
(HCT-1026);

(xvi)a coal-tar analgesic, in particular paracetamol;

(xvii)a neuroleptic such as droperidol;

(xviii)a vanilloid receptor agonist (e.g. resinferatoxin) or antagonist (e.g. capsazepine);
(xix) a beta-adrenergic such as propranolol;

(xx) alocal anaesthetic, such as mexiletine;

(xxi) a corticosteriod, such as dexamethasone;

(xxii) a serotonin receptor agonist or antagonist;

(xxiii) a cholinergic (nicotinic) analgesic;

(xxiv) Tramadol (trade mark);

(xxv) a PDEV inhibitor, such as sildenafil, vardenafil or taladafil;
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(viii)an NVDA receptor antagonist, e.g.
dext r onmet hor phan ((+)-3-hydroxy- Nret hyl nor phi nan) or

W0 e@Imrerabol i t e dextrorphan PCT/IB2009/050852

((+)-3-hydroxy- N net hyl nor phi nan), ketam ne,
memant i ne, pyrrol oqui nol i ne qui none or

ci s- 4- (phosphononet hyl ) - 2- pi pehdi necarboxylic acid or
a pharmaceutically acceptable salt thereof; (ix)an
Oabpha}ddheaakgbmgaedgudﬂ@xgﬂmﬁmnﬁnbap&gbb&km,

n m no- 6, 7-
(Xd(l 'ﬁe 'r?'? @n t hanesul f onani do- 1
(xxamsarﬂartt&iebads)gdmosm mltn;ﬂyuﬁe) (Efavil 2 B8He) (Desyrel), and

32;:’1@%&% e T(oﬁ:l)aﬁﬁaghaﬁgg h{}@ﬁgs:q%ﬁ%ée Eﬁytom (%llgntln) or
nor t¢drBarnbzdifrie (Peglétpl).ant i convul sant, e.g.
carbanmazepi ne or val proate; (xii)a tachykl ni n ( NK)

antagoni st, particularly an NK-3, NK-2 or NK-1

A@&Sréi%g% %tfurtl‘?er%spect of the present invention there js provided a
7-[3,5-bi s(thfluoronethyl)benzyl]-8,9, 10,1

pllarfr@cpgm p@mgomm@r the Qr@ven{@nf@ﬂd&qé@@memm |_cl1ron|c pain and / or
syrﬂrﬂ)tghézd?%hﬂﬁ’ﬁcz % %} %olgm@h[ﬂ%?% hogia@ing rbadeifly Mefience of, or

AK- 6
dﬂﬁylmg e aemlq(nnefft lo oragriessioy ofpiheoye pain rogior ymatonsiefiraironic

iy
P35 i O SR A P pRran Rl Vil o o,
pt?oarfr[e@enmaﬂpme@t@blabamer endbhax gx@pienty Wheetih jHeaerinmasit@n is
oA A SR, o oo by e,

tropS|un1chIor|de or darifenacin; (xiv)a COX-2

nhi,bi to i b, rof.ecoxi b,or val deco
AR R i aseu e Pron G PR e KRR erkit gomprising:
(agremmmeoea)tscaleccgnpmttomcefsldﬁﬁhe@@bbw ahtﬂCT 102|6) (XVI)a

oa in art iC cet ano
(5 st Rons 0T Lekcterabets alRraon piBs PRsGivG Edurb preaid
ph@mbgrcaag@mbéémdretogan ih@vidubEfoat r@&er@.bnammﬁ%bﬁﬁent of

capsazepi ne); (xix) a beta-adrenergic such

cfypallgrp@,%qar@g/or szwgtogsp@;@gqongrp@é%pw@f p@ellgr@gnp,g ag@ntrollmg reducing

m@ﬁ‘i’éhb@bf '&b?deléiilﬁ?)th@dé\ﬁéiéﬂrﬁé}ﬁto?E)Pdg%ssﬁdiﬁ& chPonic pain and/or
dexanet hasone: (xxii) a serotonin receptor agoni st

SYNPRGEATSHONGRENi ) a chol i nergic (nicotinic)
anal gesic; (xxiv) Tramadol (trade mark);

The kit may include one or more containers containing an anti-CGRP antagonist
antibody or polypeptide described herein and instructions for use in accordance with
any of the methods and uses of the invention. The kit may further comprise a
description of selecting an individual suitable for treatment based on identifying whether
that individual has chronic pain or is at risk of having chronic pain. The instructions for
the peripheral administration of the pharmaceutical composition may include information

as to dosage, dosing schedule and routes of administration for the intended treatment.

Preferred features of each aspect of the invention apply equally to each other aspect

mutatis mutandis.

Examples
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(xxv) a PDEV inhibitor, such as sildenafil, vardenafil
or taladafil;(xxvi) an al pha-2-delta |igand such as

w@amapeti n or pregabalin; (xxvii) a canabi noi BCT/EB2009/050852

(xxviii) an antidepressant, such as amtriptyline

(Elavil), trazodone (Desyrel), and im pram ne

(Tofranil) or anticonvul sants such as phenytoin

(Dilantin) or carbamazepi ne (Tegretol). According to a
Theptdsent iag@eion iohowhieseribesienith iefarente rthe fialoaingsExamples which

of BIPBAER i B POL Pt FBHINPVERIBh] ¢ pai n and / or

synptons of chronic pain or for ameliorating,
controllln redu

i nci den r del ayi
TR BT ST e] Sic BRds b e 1Brasn Ao S &1, an anti-
heMBER CBRP BlinmaRMAcH il éhtlua)dgnandwt@a\hmsw G2CBhti-Fdt TASRP
an anti - CGRP ant agoni st anti

MENEP FREEEIONRIANTHO %%B@%Hﬁeet@ér%%ldoﬁﬁd'/?o% 49 (1993)).

exci pient, wherein the conposition is prepared to be

I:perl heral Iy adm ni stered. According to a further

¥ape 7e?eft1ﬁ@f Brededait Gangemmpefianisievain gogelovi ded a

kit conprising: (a) a pharmaceutical conposition as

defined above; and (b) instructions for the peripheral
Tamebhedisrused are syngeneieMBUITH eat arasumerycdlardaarcinoma cells donated

BMah Hhu%%?é &Qr(p o ?Te%etc% Iéﬁhé &ﬁﬂuYéodM%Plf/IP‘igid“(%ubco) with

preventi on an rea roni ¢ pain and
1@%rfpe’rahbow1ie setTrJUn(F@Spm % Leglufaorinea gt penicitin hgtreptomycin (Gibco).

TBHEEkLLAL A L SUHELNG UNBIARASH, AL ooiRo ASLAL RE-d Bls which
adl}m‘pﬁ@the fbfskpdn’fcbilfnen opanchedTieh &n quﬁwolumd ofd® % RESo followed by

r.e contai,pers a| ni n ant on| st
oSiaaa SRS SRuREntF adnBedh 32ht el 1 BHETR Wdhed and
résns%éndetjhmgank@med?ﬁn Ih dmdane @b@kﬁmttretucgsrvl;1 bhcelle aklilatdteusing a

met hods and u of the jnven e
HEBHPY GBIeLET QWL YN D S1STURS bt et e Dp el oed FIRMT-1
cSlisl TR Figall@hcérteAbABNBX T eMs AAs tEeNdbthinba 8y \Wetdiethe solution
that i ndividual has chronic pain or is at risk of

a@%ﬂﬁ@ te Kieghirebes &f ellsragen Tt Fiorlisphbiian pse kepon ice until time of
ibpheral adm ni stration of the pharnmaceuti cal
corrposi tion may include information as to dosage,
dosi ng schedul e and routes of adm nistration for the

I\/iaﬂat §ﬁr% geIDRAd R weP'h E%JS%QO‘CW% 4 ‘t?ﬁllef SG@%FS/ ReReHed to

e I nvention app y qua t o each ot her aspect
wmratel toe gapeaidnedel. EAamt@@smwapnrwéﬂd in hesatsi Lt§rng| haletb@ane or

|S\%ﬁll§@hé e d 284 | & ok, RLEY SCH3% D, e 1£Q a8 WhA% FXAAMESopropriate

area and disinfected with chlorhexidine (Animalcare Ltd, UK.). A small incision in order
to expose the anterior-medial surface of the distal end of the tibia was made. A hole
was bored in the periosteum using a 0.7mm dental drill, through which a 2cm polythene
tubing was fed 1cm into the intra-medullar cavity of the tibia. Using a Hamilton syringe
the pre-prepared 10ul of 3x10° MRMT-1 cells were injected through the tubing into the
cavity. The tubing was then removed and the hole plugged using bone restorative
material (IRM, Dentsply USA). The wound was then irrigated with 0.9% saline and
closed with a metal clip. The sham animals were operated upon using the same
procedure but injected with 10ul of Hank’s solution alone. The animals were placed in a
thermoregulated recovery box until such time that they were able to be placed back in

their housing cages.
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are intended to illustrate but not to limt the

i nvention. The foll ow ng exanples and figures are nmade
wowrak/1e®ier ence to anti body G 1, an anti hunman EBGREB2009/050852

human nonocl onal anti body; and to anti body &, an

anti-rat CGRP nouse nonocl onal antibody (Wng HC et

al . Hybhdoma 12:93-106 (1993)). Exanple 1. Set up of

the rodent cancer mechani stic pain nodel Tunour cells

used are syngeneic MRMI-1 rat mammary gl and carci noma

EfEp e PRSeR B (A Pi-Ren TRy G4/B e Rpiae” paig,model

foetal bovine ser um (FCS) 1% L- gl ut am ne 2%
en|C| lin / str ci.n Gbco Two_ br fvvas

TES acbaenBu tierd TRCRATIGN S Passs Yo gy sl (Yarggoast
Mé@|da$ln\dh (B NE XLV ﬁaﬁt@r Siveadel cﬂfbk)th t&@dpéllb%lﬂalm%hﬁﬁlateral

th an equal volume of 10% FCS, foll owed by
h'@@ﬂ@‘ﬁfﬂ@aﬁtﬁ)we'@f plagrd ia @ Rerspex Wﬂ'C'% V‘f‘H‘rﬂﬁn%h feorpp@ilowed to

a&cFl’lm atidd ?orlc’l©I hiplitdsS E¥8S h&d F%@/‘%éﬁd& 88 A @Ql%ésrlo laBk ?nndpaw

medi um and the concentrati on of cells calcul ated

alRIANCab Alen i ippaierl i eantiajerah o duatianggiia-geeands each
til8L @5AERS, Hildfndh #’é@%ﬂ vedRAdinlyted of ¢! 8 B anthfs oé iR@la period of 5

concentration o 03 cel 's”was then obtai ne
mifiutes wag laftketween aseandigowndiray farees. Hengnifebeive tﬁsp@e$e @ lift) is

d&fifeld: STJ‘Srlélﬁ\)Qiﬁ#edr%\%l%'tﬁé‘BaW\%?a\b%HH tﬁH‘nurﬁS%rLHfthhg Jr'eré‘éh gfaw at

I'njec rague- ey rats wei ghing c ose
edGOgpraft rey iane rem‘orcmd@mwmmroé 105 and emrgmr@t@peﬂcrentage
re%ggﬁ% nodel . Anaesthesia was induced in the rats

I'ng"hal ot hane or isoflurane ( 1 .5-2% 66% N20 and

33% 2, the | eg was shaved over t he appropriate area

ABRO SR B B ity of R DERLP R agiody o suehfang

hﬂfﬁr@éﬂsﬁﬂwty{&ﬁa ahdeSere@flef $tid Mectehrsdad | coerity aifid tnk@réﬂeblsﬂmuli was

BT HE) 18 DRG0 oAk R kb6l ieligsted model of

chnder Haluves bbeslpdia m'heméé bhses rﬂééﬁrré@ﬁ#d AtenuaR\di Byyst@idard
the tibia. Using a Ham tonsrlnet pr e- prepar ed

aﬂ@ﬁ?s'ﬁre@tﬂ@n@s%ﬂﬁl\ﬁﬁ mogkinesa @3%[‘%%‘@??%%‘9{9%3“ by

tHeUintOs didttRt Fnrlé?blﬁﬂj"‘fbébfon Thendedb e Mh@ﬁtlt?@)? the' (%'ﬁﬁ’d&%d/control
and the hol e pl ugged u3|ng bone restoraftive materi al

and rMheteapntyof iEgnimehe wound was then irrigated with
0.9% saline and closed with a netal clip. The sham
ani mal s were operated upon using the sanme procedure

Ggowas giyect\eat Mf Mg/ kpcatiday © anghrrtsswereltesteo at glhfﬁh@r)d thiga on days

1%211”‘%5%\8%% P4 %%%lyé pﬂét tF&%W(EFﬂJlr?tl)ed recovery box

ti'l such me tha ey were a be pl aced back
in

G2 had marked effect on the behavioural responses to the higher intensity mechanical
stimuli. Withdrawal frequencies to von Frey 8g were reduced two hours after injection
and were significantly reduced over that seen in the vehicle treated group on days 11
and 12 (days 2 and 3 after injection, p=0.0164 and 0.0311, respectively). In fact, the G2
treated animals now had pain scores similar to the baseline values. By day 14 (day 5
post-G2 injection) there was no discernible difference between the G2 and vehicle-
treated groups. Both groups reached a similar level of hypersensitivity to von Frey 8g by

day 18 after MRMT-1 injection (day 9 post-treatment).
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t hei r housi ng cages. Exanpl e 2: Assessnent of rodent

anti-CCGRP antibody & in the cancer pain nodel Testing
whewandour towards mechani cal stinuli uses vonPEr/EB2009/050852

filaments (North Coast Medical Inc., USA) to the

pl antar surface of both the ipsilateral and

contral ateral hindpaw. The rats were placed in a

Perspex cubicle with a mesh floor and allowed to
Aairailarmatarsal i bypdr@enm'ltmty ecsvorEE:Hy AEgrwas @lgo m@sarapplAi reduction in

10 ti eac hi aw a rnat bet ween

YRS R0 TG s ea it Srifte TRl TPt MR Buideat & 2 hours post
infeRBiON ath GRMHF |otaha@seéfo@t fﬁ@d/?) Eeyﬁﬁﬁéﬁcﬁggédmlﬁ@k&ﬁlon (p=0.02 and

and_a perio

ndi ng. forc nd 15 e
O GPRLNEN, B feBEUABS DR S vRurtat s Ay Bidgtionand both
gfRpk heskiehdesmiashakimal Wihdraal fefucheids @? 18 dws %BSt MRMT-1
wi t hdr awal of t he hi ndpaw and the nunber o
il fA@H 8 2)each von Frey are recorded (naxi num of 10)
and expressed as a percentage response. An assessnent
of the efficacy of rodent anti-CGRP antibody & in .
The resyitaindicpte st C2erdueasiaxpusdain ireaicnerd iaithe pretastatic bone
@b & &sdhani cal, cooling and integrated stimli was
carried out as well as the background basal pain
behaviours in this validated nodel of cancer induced

[ d are attenuated by

E??@éﬁg‘fgbg% z{b@eéf@i’{?{&éﬁr?m '?’égélﬁch as nor phi ne and
gabapenti n. rreasur es were nmade by the sane

' tist I t
Ai&trt? een?i rrprg l’&%s ?(%: lc?nﬂ ﬁg c%rq(fer p?Lr{ rrﬁsr 2] a\{éa% érjﬁgul%ﬁicﬁﬂ@kl rgtarod)
Tael teshls. to@dtalas rgeaeenreméhtaf Iob@nmrk@palrmdaycwnpmmmtlbody

ste nd
PR Wi SR ol Bell e st B \pR R Tiea ey o e e

C(E]f_&f itird. aheaota rod tésh@:obﬁbta\dlf @Ut‘)@ltee{b@@r@ﬁ%&ﬁwtj@d F)i‘/lﬁanges with a

[ i ntensit c ical stjmuli t hdr. . ,

et derne BT 60T Glporipsier €Ol TR Fioa gven tal, a at
iseflAdyd drMiheGbia@Rg Adtaiethe r§uaﬂam &p@@ﬂ%lawcé@ﬁamﬁomwetb 16 rpm in 2

that seen in the vehicle treated group on days 11 and

mirp Thgdime of madmal pefemanag scypisaly $t@t 40 aac. a'ﬁ%crba@@f'

génerél%ﬁtfé%éltvbé/ r¥e tna'lé“pér&ﬁaty; alt )ﬂﬁr ﬁ?er@él@%res%v%ml %Bh§ecrl‘19\\/¥e days
had pain scores simlar basel i ne val ues.

Past sutreyy-5l Nedaience!td g @E,ftth%fgd i KT 6SGRIE0 AD MARSESITH Wr%e trials.
Ngi cﬁﬁeﬁéﬁé&%&@thbétﬂge%@é}qlbﬁﬁg c2 ger?r;? 3h& thedyePiS group in the

groups reached simlar
Iat@xmrt@ éldram the rptared dunng:foeégeoe@ﬂbwatﬂa”y(ﬁwaﬁﬁ erhissigoests that
G'%rHo%gtrfo?Pn atﬁw EV(SI(/ %} c()A‘o?‘dl t,oﬂr of &Ye‘?ﬁlﬁﬂlang%omts to
ypersensitivity von r g was a SO’ appare

aladuof tGNSH siida- d’ﬁ&p@rmedmeﬂlhylthqanhbadyn Frey 159 from

vehicle treated group was evident at 2 hours

posti nj ection
Example 4: Binding assay

A binding assay was performed to measure the 1Cs, of anti-CGRP antibody G1 and G2
in blocking human a-CGRP from binding to the CGRP1-receptor in SK-N-MC cells.
Dose response curves were plotted and K; values were determined using the equation:
Ki = ICs0/(1+([ligand]/Kp); Figure 4, where the equilibrium dissociation constant Kp = 8
pM for human a-CGRP to CGRP1 - receptor as present in SK-N-MC cells. The reported
ICs0 value (in terms of IgG molecules) was converted to binding sites so that it could be

compared with the affinities (Kp) determined by Biacore, using N-biotinylated human
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with significance seen at 2 and 3 days after drug
adm nistration (p=0.02 and 0. 03 respectively). The

wo eaaaedoons were | ost by 6 days after & adm nPGI/IBOINFO852
and both groups now reached simlar maxi mal w t hdrawal
frequencies by 18 days post MRMI-1 injection (Figure
2). The results indicate that G reduces noxi ous pain
experienced in the netastatic bone cancer rat nodel.

afX etR-€GRPsRedra captliréesh ifddidurdtiow cengat IbWEdE\Ielsﬂ(typlcally 100

further end point tested in the bope cancer pain
reRRENSEHNIISALQ EWVPSW? &%l%furfemé YVBEE{ an gnpgd 'g d dpy 03(? II'served as

aFEREHCE TRBANAS 10T REd bUBhE BRIptsUFRBP RiridiY ﬂﬂﬁ.t.@@t%re
treated with control anjmals, each subjected to th

degypedifem therguatieptrf taa kipetoimte tmﬁﬁ%nts e korditon) Sr@t?dTitte%ﬂ-
consists of 4 rotateable drums divided by flanges wth

a ot or- ari vuazdr Urm accet e ﬁfoﬁ?e Mynggsas Gia Comeri o,

n )l II‘YL.)IF:_\A H d gl ven t ,.,| ;,., pﬁﬁl‘rsgﬂ?[l,,l”e
9]

= P and +ha v ~+ o4 n apn
€ HS—3& tf etrateta
He—of e faa=
HEe—O+—H

T Y

I¢$’ D LB G| S i n 2 o | e
MVWF‘P &ﬁtvnl cally s 28 at 120 sec k;nr‘h ani nal
oenerallv reteives three trials per day,l at 1 hr
intervals, for several consecutive days post surgery.
The latency to fall off the rod is represented as nean
Tablethe three trials. No differences were found between
the anti body & group and the vehicle group in the
| atency to fall fromthe rotarod during forced
%H’p}ﬂ% oo (E,L@mng)e B,}(us)Thl 3-8 g GeBUS that & does not
e ?ﬂ@@sntcﬁsa’&@asa I § 063 si de- effect S

prdi nati on, or

ph@ﬂuced 3&5y ‘tﬁheﬂéntﬁ%@ /. 1% Bindi ng assay A
biavdi no aSs [LUAE Al .d..i.’a.'l. . mRaAsure the 150 of
Ki ng human a- CGRP
N SK-N-MC cel | s.

Dose response curves were plotted and K, values were
Td8ik& M ned using the equation: Kil= | CWI +( [ligand] /K

D) ; Figure 4, where the equilibriumdissociation

constant K =8 pMfor human a-CGRP to CGRP1 - receptor

as present in SK-N-MC cells. The reported |1 C50 val ue

f I L Adi

Blloho, AR, o B IRe P CLA% GRS A ERnL (e DifoBibng 0152
nM@pmveym Buedlnb)affButamG@ fouat n@nNBaCGtRPnyaateeldvalent (16 and

PRIl SR R PR Rt e
th@hcmt foe atd:(eRPe(Kdtq @043 and a2 M webpectiaaly pambdddiipetent in human
aItd rat fo eé CG?%% XP&F % 155 and 0.152 nM, respectively). Antibody G1 also
demonstrated good cross species selectivity and binds rat a-CGRP with the same
affinity as antibody G2 (around 1.2 nM) Table 2.

G1 binds human and cynomolgus monkey a- and B-CGRP with high affinity (Kp = 63
and 155 pM, respectively). G1 displays species selectivity for human/cyno CGRP and
binds a- and B-CGRP from other species e.g. rat with lower affinity (Kp = 2.57nM and
152 pM, respectively).

Example 5: Half life of anti-CGRP in-vivo
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a reference channel. G 1 was titrated over the chip
surface Binding affinities were deduced fromthe

wQowvileatl of the kinetic rate constants (KD=kQOPET/KE2009/050852

see Table 1. Table 1 N-biotin-CGRP on chip C kon

(1/Ms) koff (1/s) Ti1/2 (h) KD (nM a-human 25 1.86 x

10 7.80 x 10 24.68 0.042 a-himan 37 5.8? x 3.63 x

10-5 5.30 0.063 b-hunman 37 4.51 x "Qb 6.98 x 10 5 2.76
S@ruln bfeaaumeaienBSoarliSC R4 Gat, EGudEly, ibdiBatd2hdt.tRR half Iifb is of the

0.48 2.57 b-rai 37 5.16 x,10 7.

0599165 Zgﬁy%grhﬁ ani'%&wa@eap r%ﬁ%%ﬁshﬁt%fﬁ??"ﬂ“q g MyeHler "‘f%?ht of
afouen 58, WOAFigufesrd, BBSi.« fioesInentrobKehte-tHe ddnbrabiéhvous system or
0. 1ﬁ%FtaMr spectively). Binding affinity of G for rat
Crosg 0 IMB&Tighui val ent ( 16 and 17 nM

respectively). Additionally G 1 binding affinity is

40-fold nore potent in _hunman than rat for a-CGRP (Kd =
Egarpals 6ar§?/eft’2’2"Pfl\ﬂ”“r%@ﬁ@’éﬁ“@@qﬂy) and equi - potent in

human and rat for b-CGRP (Kd = 0.155 and 0. 152 nM
respectively). Antibody G 1 al so denonstrated good

We drigmaiped thesspesifisiy Pf\ﬁrtt'Pogiﬁ@ 16p haangr rat GERB ty ysing the
BH&S g'saﬂ@t@f frétLB"ttB(e fige é('iﬁde"ﬁﬁg r¥38f 4 B %d%h éorgplg%gﬁ?%ggoeptide.

man and norm gus non a- and
Awemecrte@ whan wemrtaynqubbt Ibadyj Gj]s@tfph\mmaregp@é CGRR {he.

reg‘lﬁ)é %él\ﬁlgé ﬂ%fl@ ang&%q%@grfﬁgwé{ i bgtﬂ{ ggr@y éﬁ( @9ce§g%?amylln
calcitdnin omdreaomedmlhryweKDompar@hm tb.(ﬂdolltﬁﬂ repﬁmonse (G1 plus buffer)
o RBFH LA L BRI PS cdfbls i ol AP o
5, indicate that the half |life is of the order of 7
bod | d h
e T B e o B P B L 05 ©
i.e. it does not cross into the central nervous system

Ir%@’pgﬁqs%%]gﬁ?%\?/gggg@c?u&@at% ¢|6)21:;R,BI8CO 14)0%0 system equipped with

streptavidin-coated (SA) sensor chips (Biacore AB, Uppsala, Sweden) using a standard

Biacore running buffer (HBS-P). First we confirmed that an N-biotinylated 25-37 human
a-CGRP fragment bound with the same affinity to antibody G1, as full-length N-
biotinylated human a-CGRP. Each amino acid between position 27-37 was then
mutated individually to alanine and expressed the fold loss in affinity compared to the
wild-type fragment. N-biotinylated fragments were captured on individual flow cells at
low levels (typically 100 response units) to provide the reaction surfaces, while an
unmodified flow cell served as a reference channel. Purified Fab fragments of antibody
G1 were generated. Fab fragments were titrated over the chip using 1uM as the top
concentration of a two-fold dilution series. Association and dissociation phases were
monitored at 100 pl/min for 1 minute and 5 minutes respectively. Surfaces were
regenerated with a mixture of 35% ethanol + 25mM NaOH + 0.5M NaCl.

The alanine scan results show that antibody G1 binds to the C-terminal region of human
a-CGRP, particularly residues 25 to 37, and shows specific binding to a region (i.e. loss
of affinity is markedly increased when the specific binding region is mutated) which can
be defined as the epitope and which lies within the last 5 C-terminal amino acids, i.e.
from G33A to F37A. Most profound changes in affinity are caused through the G33A
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We determ ned the specificity of antibody G 1 to human
or rat CGRP by using the Biacore chip to "probe" the

W0 e@e/1e9ncent rati on of a prem xed conpl ex of nAGI/EB2009/050852

pepti de. As expected when we pre-incubated antibody G

1 with human or rat CCRP the response was fully

bl ocked. In contrast pre-incubating G1, wth an

excess of amylin, calcitonin or adrenonedullin was
ace FP2A altetidro(Fiduee 6P nCeimina$rens énpéslan lfmmetna:tn?ityu)f antibody G1

d trati that G 1,did ot forma th
FRESR pR PO PEIeLAT 997 BRUTENEArS (GBI B cat | on

of antibody Gl binding epitope Interaction analysis

was .conduc at 250C on a Bi core 3000(t

TR BRE e &)Pa'”éﬁﬂiéﬁ?g(ﬁsﬁf‘hw toé‘oor?ggs é%%%?@#éﬁ@tagon'ﬁ
anﬁtﬁio@l‘]@ﬂﬁcrﬁﬁaedﬂ@ﬁ |ﬁds @@ﬂ@@iop@%dﬁﬁe@b?bm@d%eg% €37 of

runni_ng buffe Fi.rst we confirned

CQRS - dterdnt 'a@%BPzasﬂ@mﬁh ﬁﬁhboaiyct@zpsmoggﬁﬁhbm%@ﬂw GhitoRe defined
b R SAM8 RId ddhjubdcd 6 SKAH, hRFY s&eelﬁcaﬂ;s td th'e'edut@ﬂ@thGRP is

at ed human a- CGRP am nho aci d between

bi ot i P.
dﬁaf@!ﬁdta%éxéﬁsmamg G @ﬁ)t%m@é aCH’@l tha @darng FBé being the most
: [

m%d?’fé'gpgegﬁit"u%st%hg{ e Bteifléggieﬁ‘lﬂﬁngﬁéﬁéfﬁmfyb@g{hrg of )ﬁe anti-CGRP
amtﬁegmrétrﬂrﬁlbmém captured on individual flow cel I s at

| ow I evels (typically 100 response units) to provide

the reaction surfaces, while an unnodified flow cell
Egempled: dnalysiseffgrdicatersali physital oPpsydhotgidabtiefaraigment s

of antibody G 1 were generated. Fab fragnents were

titrated over the chip using 1nM as the top
Nemmmmmnbamy Gn nof aatltiody-GZ)Uefndhéttﬁté ONSE,mheﬂmiion Additionally long

at d di d at
e AR LRl Gk Al P ERET sty TR MveBuRPa T the
p@{;fu@@&ém‘p@’s&jld a@%ﬁewtgagiﬂmm@emmg uu@n @é s&ﬁaﬂ’mn or stimulation /
t ha + e sca
e\’@%?%@ﬂBW 'f‘r?&f“pé‘ﬂ%‘?rbt?o%i’”éoha%mﬁg% S?ﬁ’ S?’f"f"%‘?r}ﬁ ipdicate an

ab%c@ rd)f @épé}w@ﬂﬂy Askfarthe AabodrRelatlhente Sisitfcaly Inﬁbroved safety
d shows specific binding to a region (i.e. |oss

Ofot!“eérnf P‘Pﬁ“?%xOY%r Q%IPRE%FP'?}G? Hé%ﬁ’s‘é’cﬂr% BAiNthragiséci fi c
bi nding region is nutated) which can be defined as the
epitope and which lies within the last 5 Cterm nal

Examale Udingysisiof g1digateimatasaire-giestinal advsse ¢ffestound

changes in affinity are caused through the G33Aand
F37A nutation (Figure 6). C-termnal Phe is inportant
Aflomostel ieiviovbt study wiheniatly @& and drweskrRrmMparativestedy with

a@tﬁg)tdg%gdéﬂgn%%ﬂﬁ{h%%é) \V%?’E?ﬁéétré ﬂ&lﬂﬁgl e%egts-u?é‘r%'ob%@rved on

vention provi
befmavicuCGRPd aﬁaleag@m@proadncmcbmiyhlsmp@thomem ¢anodrispn e portrol

R BRLIRRCABIACRIRUA AR ACE BP0 8 for the

astedidsi aal hgnchiangdgrificanty wemotve@eafétyf ofnbad antlbodles over current

NSAIDs used in current pain therapies.

Example 10; G1 and G2 as anti-CGRP antagonist antibodies

A known consequence of CGRP biological activity is the generation neurogenic flare
when delivered in vivo. G1 and G2 are demonstrated to be anti-CGRP antagonist

antibodies in that they prevent the development of neurogenic flare in vivo.
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by the am no acid sequence GSKAF, nore specifically to

the epitope of CGRP is defined as GXXXF where X can be
wa@pepvaeono aci d, the G33 and F37 being t he nosPCT/IB2009/050852

i mportant residues of the epitope for defining high

affinity binding of the anti-CGRP antagoni st anti body.

Exanpl e 8: Analysis of indicators of physical or

psychol ogi cal dependence Neither antibody G 1 nor

Uaini &0 adyroGanid eskivniidre abe moNEl {hensfficsatyi afrG1 Addi testeddbrt igs ability to

bl'g&?%ec%ﬁ amffégg&r/\\;l?%.l | efs%o%gggé Shﬁ \{eﬁltgs PS%F g‘jgl\le\n;:’ttrilgally stimulated
cOIEY CERRlirdeasd frory aalve ashdaigeaidNRaairgntosyasedat®, the resulting

sedatlo or stimulation / hori ¢ hehavi our
iR Bl9R0 OB oRsH e HanG Hises DoBe Baliadsans

|nd|cate an absence of dependency risk for the

anti bodi es and hence a significantly inproved safety
Changareindieoh Bl Perasierscpiecitrregiedtasstha ssen Pﬂd%rutPP &hfve (AUC,

ciRHdR hh%ﬁ@rf®op§@m&eurﬁts MORbYS] By Amd)NBiaFat QS pRdr antagonist
astro-intestinal adverse effects A'1 nonth in-vivo

ClltPest (3P Mnelkdanyi) Megyused agri pasitieetontiohisayalidateethe specificity of
trt M@Mel"‘ﬂcfa'fb Apt ‘spﬁf?ﬁf) @old&@mﬂéttﬁ Bt gf"bmgre(ﬁdt\ﬁe&)cs‘?ng for each

gastro ntesti na fects were 0 serve avil our

afiowdl thet bksglingt blopd glowduiesronse o slingtlafien wwﬁ%ggtabirshed with two

s&&@%ﬁ% %8R/et§’( AN a%ﬂ'éﬁiﬁn?nut% 51‘1?5@ &tr%%?%w.th G1 after
&oan absence gastroin |naI

trenblobd diass resrrbnlserm‘etha seagmdfstmnatiqn haqbrretmmbctw dlageline levels

ogdi QV I e
(aﬁgré]xnﬁﬁgpap(? es'nu%x aorgg g{:rfxalra?%i) %@dl'\ gac}ﬂisho%ﬁ %u%éi@u%ttlons at 30
mémita gaervals veene ippddinesd. A known consequence of CGRP
bi ol ogi cal activity is the generation neurogenic flare
when delivered in vivo. G1 and & are denonstrated to

ResulanFigueEBRPd@nbageitesthaaint ydhtk #sated ahiiedls hb&ignificant change in

preyent the devel opnent o r ic flare :
P SO Bp TP A arir regleckivi G SNPed Aoul PRk decrease in
blebl fleAG¥siinsE slari@s at FE&RA1 I®@MminUtss pditldoby fdra 0th@&l and 1mglkg,
CGRP effect .in vivo. The saphenous nerve in the rat is

reSPRENYRIYe 23 MY ELAG MY WES ACRIGHRY HeN@BRP Addiiionall Prigriner neurogenic

flEYRram \%@le%&loﬂﬂﬁoéeﬁ@ﬁ@g1t§P|oW%§%’érk§<§ bRt ot MQays post IV dosing
resul ti ng changes in od fl ow can be neasured’ using

(nredieted pef U |H'Eb§§phetm’ﬂﬁ@6§/9| FiMFon eERN- pRieganchisions form

tH@%@ts%Hé ?ssﬁ%ﬁeﬁsanhf@z aéu%éné{pjﬁé G- %F@P’%\Hﬁg(ﬁ% CPVL){/

ch ange 1n arbit rar% ux units mu

Sinilas CGRIGRMGtier-HI9C Iﬂgzﬂbtllé\gf@hﬂﬁar@@Rd@S?ﬁ?ﬁ'@%BO\Mfﬂrm thrgpublication
, Feller ), @5 Wg%@méﬁggﬁqd@ éc; ’F%‘r %é Po%/ @dvﬂ%%sté%% 8.

"specifrcrty (dat'a
determne the effect of G1 prior to dosing for each
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animal, the baseline blood flow response to
stinmul ati on was established with two saphenous nerve
waeioabeti ons each 30 minutes apart. Rats wer ePCT/EBRDEHNS0852
with G1 after the blood fl ow response of the second
stimulation had returned to baseline |levels
(approximately 10 m nutes post stinulation) and an
addi tional four stinmulations at 30 mnute intervals
were perfornmed. Results (Figure 9) denonstrated that
BelowarBighled dntieatlyesequeinoed asafol for pracfisicgithe prosargenviention.
bl ood fl ow response was but rats treated with G 1
Aahawyl saqGémeed | cant decrease in blood flow response
starting at 90 and 120 mi nutes post dose for 10 ny/ kg

Apf¥sbdy G k8avy GBREEAIABR] dgiodl dhhiheacRitddqubhok (@R ID NO:1)
achi eved usin Addi t1 onal | g{\ll n further neuro

2.
EVW@%@%‘A@E’@Q%{%@W%E@F é’¥Y'§\ﬁé/FiQé\ﬁéi}6&$Eg/MVﬁgbRSESDA
sﬂfrﬁthAainRﬁmmetNéM@@M‘N&R(AFE’[?m\N\@éL/Eﬂ?@?@ LAIQNYWGQG

I n saphenous nerve stinmulation nodel
Tb%ﬁ%fﬁﬁ& ons formthe tests done is that G 1 and @&
denonstrate anti-CGRP antagoni st activity. Simlar
CGRP functl on- bl ock| ng ab| ity for the antibodies is
Atk ; auente (6EQ 1B NOH) J
E@\’ﬂ@f /S?JrLSL?éE@EQﬁ?L%CEﬁ%?(hVT%/@/Y&%KF@@RF%EE@G%é}\lRYLG|P

w are gi ven an y sequences usef
A&F@GSGS@@DFWETI@S&E@EDHMW@S@BYNKMYT&E@QGE&QE%ces
Anti body G 1 heavy chain variable region amno acid
sequence (SEQ ID NO1 ) EVQLVESGGGE.VQPGGSLRLSCAASG
ARG SRRIAREKEMBAMABRRETISDAD NO:3)

W@FTI SRDNAKNSL YLQWNSLRAEDTAVYYCLAYFDYGLAI QNY
SS Antibody G 1 |ight chain variable region

am no acid sequence (SEQ ID NG 2)
El VL TOGPATL.SI SPGERAT S QRKPGQAPRLLI YGASNR
Agil R AYNSEOSYNYPYTFGQGTKLE! K
EME@INSA@-WA@WKG 1 (ext ended CDR) (SEQ I D NQ 3)
GFTFSNYW S Antibody G 1 CDR H2 (extended CDR) (SEQ ID
NO 4) ElI RSESDASATHYAEAVKG Anti body G 1 CDR H3 (SEQ ID

AN Rl ATEYRAL @BFADINGE)Y G 1 COR L 1 (SEQ ID NO 6)
YFDYGLAIQNY

Antibody G1 CDR L1 (SEQ ID NO:6)
KASKRVTTYVS

Antibody G1 CDR L2 (SEQ ID NO:7)
GASNRYL

Antibody G1 CDR L3 (SEQ ID NO:8)
SQSYNYPYT

Antibody G1 heavy chain variable region nucleotide sequence (SEQ ID NO:9)

GAAGTTCAGCTGGTTGAATCCGGTGGTGGTCTGGTTCAGCCAGGTGGTTCCCTGC
GTCTGTCCTGCGCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGGGTT
CGTCAGGCTCCTGGTAAAGGTCTGGAATGGGTTGCTGAAATCCGTTCCGAATCCG
ACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGTTTCACCATCTCCCGT

40




KASKRVTTYVS Antibody G 1 CDR L2 (SEQ I D NO 7) GASNRYL

Antibody G 1 CDR L3 (SEQ I D NO 8) SQSYNYPYT Anti body G
wdazeawgichai n vari abl e regi on nucl eoti de sequRCIYEB20®HRS52

I D NG 9)

GAAGTTCAGCTGGT TGAAT CCGGTGGTGGTCTGGT TCAGCCAGGTGGTTCCCTG

C

GTCTGTCCTGCGCTGCTTCCGGT TTCACCTTCTCCAACTACTGGATCTCCTGGG
GRCAACGCTAAGAACTCCCTGTACCTGCAGATGAACTCCCTGCGTGCTGAAGACA

cEBCTEHTACT AT 6 Tale FRETHEAL FREBE FETEEETATE N ERacTAC

TBCBEITCACCHYXEA] TECFTRGRELT G AGBCGT CGT TTCACCATCTCCC
GTGACAACGCTAAGAACT CCCTGTACCTGCAGAT GAACTCCCTGCGT GCTGAAG

ACA
Gl b d

GWP%W&TQ%P%T&@‘é@ﬁ&@%&@%@ﬁ @@%T&T%éggAG@E@AACGTG cT

ALY HE) TGCAAAGCTTCCAAACGGGTTACCACCTACGTTTCCTGGTACCAGCAGA
GAAATCGT TCTGACCCAGT CCCCGGCTACCCT GTCCCT GT CCCCAGGT GAACGT
ASEECGGTCAGGCTCCTCGTCTGCTGATCTACGGTGCTTCCAACCGTTACCTCGGTAT

CRCASCTEET PROMEEE FIECEETPELIEE FACRBNETTOASEBRENEENTCTCCTCC
CARCEASSICRBACHETTISICTGT TEATE MG TSGR RSIAOAEETACCCCTACA

C%&@r&%@?ﬁé&%%?%%ﬁmmmmmwmo

A ed 10G2 as

dehbw (SE I[BNHU()dy a i no aC| d squence
Ef{@Lﬁ/’E%‘E@@L\VBBG%ﬁ%L%é‘é FPESRUNEAISERP Bk EHR/APIRSESDA
SEVRVXEAGRGRCOASKBNAKICHATEGVINSINRAWEDIWRQARSIKAY FYWAEA RBEEY WG QG

T%ﬁéﬁ%@ﬁﬁﬁ@eﬁ%@@%@%ﬁ%@%bﬁ%&ﬁﬁ Y NP TSCVH

THMERA QSSGLYSLSSVVTVPSSNFGTQTYTCNVDHKPSNTKVDKTVERKCCVECPPC

TLVTIVSSASTKGPSVEPL APCSRSTSESTAAL GCL VKDYFPEPVTVSWNSGAL T
PAEOMAGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVQFNWYVDGVEVHNAK

TEEEEEWWW@@R@M@HWEWPREP

QUXPRDREREH FERRERET LMY SRIPMEPRAMBVSHEPRFENNMDERRNHPSDGS

N_AVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
TKPREEQFNST FRVW/SVL TVWHODW. NGKEYKCKVSNKG PSSI EKTI SKTKGQ

PREP

ARy R M AN R LU Sl ioohhi A N I ERNE N AR DS

LS FFLYSKAL | VDASRV GINVEFOSLUSVIVAEALFINAY TILASL SL OSF UGN
EIVLTQSPATLSLSPGERATLSCKASKRVTTYVSWYQQKPGQAPRLLIYGASNRYLGIP
ARFSGSGSGTDFTLTISSLEPEDFAVYYCSQSYNYPYTFGQGTKLEIKRTVAAPSVFIF
PPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYS

LSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRGEC

Antibody G1 heavy chain full antibody nucleotide sequence (including modified 19G2 as
described herein) (SEQ ID NO:13)
GAAGTTCAGCTGGTTGAATCCGGTGGTGGTCTGGTTCAGCCAGGTGGTTCCCTGC
GTCTGTCCTGCGCTGCTTCCGGTTTCACCTTCTCCAACTACTGGATCTCCTGGGTT
CGTCAGGCTCCTGGTAAAGGTCTGGAATGGGTTGCTGAAATCCGTTCCGAATCCG
ACGCGTCCGCTACCCATTACGCTGAAGCTGTTAAAGGTCGTTTCACCATCTCCCGT
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Antibody G 1 light chain full antibody am no acid
sequence (SEQ ID NGO 12)

WERMYTCBPATL SL SPGERATL SCKASKRVTTYVSWY QQKPGCQAPRRLT/ME2ABINR0852
YLA P
ARFSGSGSGTDFTLTI SSLEPEDFAVYYCSQSYNYPYTFGQGTKLEI KRTVAAP
SVFI F

PPSDEQL KSGTASVVCL LNNFYPREAKVQVKVDNAL QSGNSQESVTEQDSKDST
GAS ARSI CTAAKARHICEYMATEUTHQE ASRVEKSENRGET COGTRGIGAAGACA

chateretTiAC G BT ea At T LCaE AT IR fages agnacTac

TEBAETCAGGGTACCCTGGTTACCGTTTCCTCCGCCTCCACCAAGGGCCCATCTG

TEMCLEAST S SEEERNYSTTEEEEAS CACE S AGAGENEAS et e cTac

GEMEIST TECFCHAGESA CPACPT CECNSAACE P AT E FeACCTEAARETCTGG

C&F@W@é@&ﬁ%ﬁé@%@ﬂﬁ@@@f@ﬁmﬁmﬁé@ GTCTC

TﬁCTCCCTCAGCAGCGTGGTGACCGTGCCATCCAGCAACTTCGGCACCCAGACCT
CGCGT CCGCTACCCATTACGCTGAAGCT GT TAAAGGT CGT TTCACCATCT

AWM@W@%@W¢@@W@@G@@@@@@GTG GA

GQ\%%AAGTGTTGT GAGTGTCCACCTTGTCCAGCCCCTCCAGTGGCCGGACCA
A A S GG R R R A S S R T LSRG F

TﬁCGTGTTCCTGTTCCCTCCAAAG CCAAAGGACACCCTGATGATCTCCAGAACCCC

Aé%&ﬁ@%% %MEEWW%CAGTT
W%WM?%%@%@@&M%@ACCAG

GCBGIBE GRGEACGEAA GGANGIAIAAEDACAAGRIU TCBAACERGEACTGCCAT

O RGRATS A A AT EREEAAGATT A RESORATEGANRABABRGACAGET

GTATACCCTGCCCCCATCCAGAGAGGAGATGACCAAGAACCAGGTGTCCCTGACC

TR TS ARCH AT R AR E K AL T S B EEEAE e aaca

W@Wﬂﬁﬂﬁ@@éﬂéﬁ@@ﬁm@@@@%@e%m
CTEetT R €T RS ECARAG AN A AL T CAPAL RECLBRARE CAAAC
G@@TTCTCTTGTTCCGTGATGCACGAGGCCCTGCACAACCACTATACCCAGAAGAG
GAGGT GACCTGT GT GGT GGT GGACGT GT CCCACGAGGACCCAGAGGTGCAGT T
Wﬁ@@m@wwwm@mm@@

GGAGCAGT TCAACT CCACCT TCAGAGT GGT GAGCGT GCTGACCGT GGT GCACCA
G

éé&&%%%&&&&%@&%ﬁ&%&%%&@&&%&%&%ﬁ%%m

CTACCCTGTCCTGCAAAGCTTCCAAACGGGTTACCACCTACGTTTCCTGGTACCAG
CRENKASEL BETCACE RN EL FERTCNREES LT PEE AR E TTACe
/)

TCCRIKTEGAAGCHEEE TR TAG GTEACECEOOGCECIAEIGEEEET CBASTTGAC

R GRS IR RALRATTS S TR T AT CRAGIABEFCTACA

ACTACCCCTACACCTTCGGTCAGGGTACCAAACTGGAAATCAAACGCACTGTGGCT
GENCEATETSTEH T R R TeATERGEAE A EARRT e Ancac
CTCTGTTGTGTGCCTGCTGAATAACTTCTATCCGCGCGAGGCCAAAGTACAGTGGA
AGGTGGATAACGCCCTCCAATCCGGTAACTCCCAGGAGAGTGTCACAGAGCAGGA
CAGCAAGGACAGCACCTACAGCCTCAGCAGCACCCTGACCCTGAGCAAAGCAGAC
TACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCATCAGGGCCTGAGTTCTC

CAGTCACAAAGAGCTTCAACCGCGGTGAGTGCTAA
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GTGITCTCTTGT TCCGT GATGCACGAGGCCCT GCACAACCACTATACCCAGAAG
AG CCTGTCCCTGTCTCCAGGAAAGTAA Antibody G 1 Iight chain

w0 eiob/16991i body nucl eoti de sequence (SEQ | D NO R&)/1B2009/050852
GAAATCGT TCTGACCCAGT CCCCGGECTACCCT GT CCCTGT CCCCAGGT GAACGT
G
CTACCCTGT CCTGCAAAGCT TCCAAACGGGT TACCACCTACGT TTCCTGGTACC
AG
CAGAAACCCGGT CAGGECTCCTCGTCTGCTGATCTACGGTGCTTCCAACCGT TAC

AR 7919 SRR ST EB A ST S ARBURETREACBEREA(SEQ 1D

NO:15); human B-CGRP (SEQ & gTo 16); raétT a- C%E{l_P C(TSEQ g CNA%TW) and rat B-
ACOCGAAGACTTOGCTGT TTACTACTGCA CCTA
GBS

RESAKKFASANBIAGER @S NO:15)

Nﬁﬁ@fﬁ%bﬁ@éﬁ CSSSE B ﬁ%&f@%@ﬁﬁﬁ%@%ﬂn@ﬁ\%ﬁ’ NO:16)
N%?‘f ﬁ**“TATCVTHRLAGLLSRSGGWK!NFVPTNVGSEAF CONH gSEQ ID NO:17)
CCGCGCGAGGCCAAA

TGTGTGCCTGCTGAATAACTTCTAT

SSequence conpari son of human and rat CGRP (human
a- CCRP (SEQ I D NO 15); human b-CGRP (SEQ I D NO 16);
rat a-CGRP (SEQ ID NO 17); and rat b- CGRP (SEQ ID
AN AR (32 light chain variable region amino acid sequence (SEQ ID NO:20)

N A R A TSN EIVEAE (8, (PR R scvea

RFSBEGSSKAKS COS THREASBQATRYNOAGH TIMAZFHIET PRI KH
RLAGLLSRSGGAKDN FVPTNVGSEAF- CON H2 (SEQ I D NO: 17)

NH2- SCNTATCVTH RLAGLLSRSGGAKDN FVPTNVGSKAF- CON H2 (' SEQ
AhfbdNy: A8 DRHi bed¥ndedl OBRYYSEQaDING-21} abl e region
am no aci d sequence (SEQ 1D NO: 19)
SEYM QS GPEL VKPGASVKMBCKASGYTETSSVVHWKQKPGQGLEW GYI NPY
ND

GT KYNEKFKGKATLTSDKSSSTAYI\/ELSSLTSEDSAVYYOAKGGI\lDGYV\GQBTT
AanW@%m%Ha\(emndQ%@DR&f&EQ IDANQZB) e eg| on amni no

B ANEIIRIERE [Pe.2D
'V KI TI TCSASSSI SSI YLHWQQKPG-SPKVLI YRASN

LASGVPA
| CQQGSTI PFTFGSGTKLEI K
Aﬁu@& cinite ) ded CDR) (SEQ ID NO: 21 )
GGNDGY

Antibody G2 CDR L1 (SEQ ID NO:24)
SASSSISSIYLH

Antibody G2 CDR L2 (SEQ ID NO:25)
RASNLAS

Antibody G2 CDR L3 (SEQ ID NO:26)
QQGSTIPFT
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SSVMH Anti body &2 CDR H2 (extended CDR) (SEQ I D NO 22)

YI NPYNDGTKYNEKFKG Ant i body G2 CDR H3 (SEQ I D NO 23)
wW@ENDEWIANt i body & CDR L 1 (SEQ I D NG 24) SASSSI/BRh0d/150852

Anti body & CDR L2 (SEQ I D NO 25) RASNLAS Anti body &

CDR L3 (SEQ I D NO 26) QQGSTI PFTAnti body & heavy chain

vari abl e regi on nucl eoti de sequence (SEQ I D NG 27)

GACIBTCOAC{:TCXDACX)AGTCTCIBACCTGAC{:TCIBTAAAC{:CTG}}XZTTOAGTG

”\ ARGRET G2 TV SRbin Vanable teaion nuclestds seduente (SEe 10 NO2 1T

%WWWMTG@SW@GTMG@WWAGTGAAG
A AN S AT TN AR ST AT ARSI T AATRRARGGRETGAAGT

AGABGCCTGGGCAGGGCCTTGAGTGGATTGGATATATTAATCCTTACAATGATGGTAC
ACAGCCTACATGGAACT CAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTAC
TABSEACAATGAGAAGTTCAAAGGCAAGGCCACACTGACTTCAGACAAATCCTCCAGC

ACABRSIEAEAT AARAE éﬁ@@@@@?@é@%ﬁb@ﬁ@ﬁ@é@@@ﬁﬁmwem
CA Anti bo% Q& i ht chain vari abl e regi on nucl eotid

CAAGNG GG g@qcy\ GEAPNCTGGGGCCAAGGC CTACTCTCACAGTCTCCTCA
GAAATTGTGCTCACCCAGT CTCCAACCACCAT GGCT GCAT CTCOCGGGGAGAAG

%&&%W&%?&%&W SRABAAGAT

ATEGACACCTGTAGTGCCAGCTCAAGTATAAGTTCCATTTACTTGCATTGGTATCAGCA
R CREERTTE T AR T ERTFATRE S ERTEERNT B E reTaeA

GTCATARGCEGIAGAGIIC GCAATTHBGCTACOGEACGCACEEARGCACTAMCAATTGGCA

AT ARG FAIA LT TG amATe) ] GCCAGe R EC A TACTATACCATT

CADG U GECFCABEBBATAAATTT G EANATAANA
EVQL QQSGPEL VKPGASVKMBCKASGYTFTSSVVHWKQKPGQGLEW GYI NPY
NDGT

A\IitéﬁéégﬁmwT&@mﬁ%m%y%%E@a&Mmmﬁ&main)
GSAAQTNSMVTL GCLVKGYFPEPVTVTVWNSGSL SSGVHTFPAV
EVEBRIOS GPELVKPGASVKMSCKASGYTFTSSVMHWVKQKPGQGLEWIGYINPYNDGT
KYNEKFKGKATLTSDKSSSTAYMELSSLTSEDSAVYYCAKGGNDGYWGQGTTLTVSSAK
TTPPSVYPLAPGSAAQTNSMVTLGCLVKGYFPEPVTVTWNSGSLSSGVHTFPAVLQSDLY
TLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKIVPRD

Antibody G2 light chain full antibody amino acid sequence (SEQ ID NO:30)
EIVLTQSPTTMAASPGEKITITCSASSSISSIYLHWYQQKPGFSPKVLIYRASNLASGVPARF
SGSGSGTSYSLTIGTMEAEDVATYYCQQGSTIPFTFGSGTKLEIKRADAAPTVSIFPPSSEQ
LTSGGASVVCFLNNFYPRDINVKWKIDGSERQNGVLNSWTDQDSKDSTYSMSSTLTLTKD
EYERHNSYTCEATHKTSTSPIVKSFNRNEC
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TLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKI VPRD Ant i body &
light chain full antibody am no acid sequence (SEQ ID
WONZR030)9911 PCT/IB2009/050852
El VLTQSPTTMAASPGEKI Tl TCSASSSI SSI YLHWQQKPGFSPKVLI YRASN
LASGVPARF
SGSGSGTSYSLTI GTMEAEDVATYYCQQGSTI PFTFGSGTKLEI KRADAAPTVS
| FPPSSEQ
Ab g PRI Bty ES RGBS E INBAEBCRSKRSTH BMVBS Bomain) (SEQ
| TLTK ) EYERHNSYTCEATHKTSTSPI VKSFNRNECANt i body & heavy
“—~f ul | anti body nucl eoti de sequence (not i ncl uding

GAGGINDBAGL TCHAE CRGNOTEIGACCTGAGCTGGTAAAGCCTGGGGCTTCAGTGAAG

ARGECCTEEAR BT TE ATRCRE R T ASTAE T FRE LR E e Tommac

AGPFAGSTTEANEA3ECTEATKBLEERTAC I ATATAATCEMACRETGATGGTAC

AAGC
TAGRAGCET G ABEECFAAAGREA PRI IMT AT TRATO P MM GATEC TCCAGC

AEMSECTACATGGAACTCAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTACTGTG
TAAGTACAATGAGAAGT TCAAAGGCAAGGCCACACT GACT TCAGACAAATCCTC
CAABAGGGGGTAACGATGGCTACTGGGGCCAAGGCACTACTCTCACAGTCTCCTCAG

C@%@@M@@WWWW@%H&MACTM

CTRAAL QST BACHEIEEET ACTICSSHLAAGESETATT CICATEEROQEF TGACAGT

B AT TR T T R PAGR S RLEL G ARG T LR GARSIRTCCTECA

GTTASACCTCTACACTCTGAGCAGCTCAGTGACTGTCCCCTCCAGCACCTGGCCCAG
CERBACCETEACCTCERRE BT EEE CACEEE G ALE A REERAEE Y S sacaaGA

ACATTEEGIEIT AT GGWTCCCT GT CCAGCGGT GTGCACACCT TCCCAGCTGT CCT
GCA
GICTGACCTCTACACTCTGAGCAGCTCAGT GACTGTCCCCTCCAGCACCTGECC

ARNady G2 light chain full antibody nucleotide sequence (SEQ ID NO:32)
CORALRTS FEREACAGT ot RB O G 1 G gt Gt e BCCOAGAAGA
TepoTRAhACTTE FAGTEE CHRC0T0ARTAERACT ST A2) TACTTGCATTGGTATC
GAAAT TGT GCTCACCCAGT CTCCAACCACCAT GGCTGCATCTCCCGGRGEGAGAAG
AGCAGAAGCCAGGATTCTCCCCTAAAGTCTTGATTTATAGGGCATCCAATCTGGCT
T?WNWWW%W%@WJWN%TCTCA
CAGTAG A BAERPAGCCEEAAMATTETTERE M EAT ACTAAT L BAGERGES G TAG
TAETATACCATTCACGTTCGGCTCGGGGACAAAGTTGGAAATAAAACGGGCTGATG
TCTGGAGT CCCAGCTCACT TCAGT GECAGT GGGT CTGEGACCTCTTACTICICTIC
CAGCACCAACTGTATCCATCTTCCCACCATCCAGTGAGCAGTTAACATCTGGAGGT

R TCASTOBTETEE T TERRCARETPETACCCEACKEAEAR AR  TCAnGTG
GRACHTTIGATG GCACTIARRCGACABEANGARAGT COFSANPABATGEACTM TCAG

A GG A T A ABAS AR BT ASATRARCANBOACE

AGTATGAACGACATAACAGCTATACCTGTGAGGCCACTCACAAGACATCAACTTCA
AT CRAGRECTH ARG AR TEAS TG AR CAATCARTETCAAG

GAAGATTGATGGCAGT GAACGACAAAAT GGTGTCCTGAACAGT TGGACTGATCA
G

45



10

15

20

25

30

35

GACAGCAAAGACAGCACCTACAGCATGAGCAGCACCCTCACATTGACCAAGGAC
G
WABDNTEAMNCGACATAACAGCTATACCT GT GAGGCCACT CACAAGABAIT (B32AMIT0F 0852
CA CCCATCGTCAAGAGCTTCAACAGGAATGAGTGTTAAC ai ns 1. Use
of an anti-CGRP antagoni st anti body for the
manuf acture of a nmedi canent for the prevention and/or
treatment of chronic pain and/ or synptons of chronic
pain. 2. Use according to clChaimsl, wherein the
medi canment is prepared to be peripherally
1adsea of &i efteGGRRP ahﬂagomﬁmldbdwfdr thecinahifadturenbied siedicahent for

nedlca ni stered peripherally. 4. e . ,
ERIBYTIRG a8 SR CRalR R ST CE B Esich Cogic pain.

medi cament is prepared to be administered orally,

subl i ngual | gq via inhal ation, transdermally

25HsR BaEREBY LT Faim ﬁtW%@f@HHD%I”&ﬁd"FarW?rﬁ 'SaPrteeﬁrz%dlt9 be peripherally
alifinister@yt i cul arly, peh-articularly, locally and/or
intramuscul arly. 5. Use according to claim4, wherein

the nedicanent is prepared to be adm nister ed
3SU§I§H&§F&H§'§$(¥I3M 1] Nﬁé@wﬁﬁe%%d(carﬁnt (S SRRl rb%nbt?erally
any one of e preceding clains ereln the anti-CGR

ant agoni st anti body acts peripherally on
4at?§é% gégﬁfr&ﬂé'td)g%gn%ﬁ(ﬁalﬁ%cpge » re?)é&n?%’rg%ﬁ%g@en{ Eg)éespared to be
awnmlsteredmralyofsublmbuaim gianiolalatept traesctmmally,@hbmﬁaneously,

m?\%%r?o[l% a}”n(frapﬁ't)er?lall Frﬁ}t?%é@ﬁbl%ﬁ& %Jﬂ%%?&s&all B%/PF] .

in&arrhkseulariy:or ding to claim7, wherein the chronic pain
further conprises one or nore of hyperal gesi a,
al  odyni a, central sensitisation, peripheral

5sless atdoséihg WCBEMI 8j whér’eirtthermem@rmrg nepriepdred to be administered
facilitation according to any one of the

Sﬁbt?"é'éaélﬁoHaly&ré{]tWé’e”@H’?é\fel n the chronic pain is cancer

pain. 10. Use according to claim9, wherein the cancer
pain is pain due to one or npre of the follow n

c%?ﬁj??qoé 89 1 8RN ORAPLINR BFRFEOHIIFHRGu VAR N @§L?é‘t'%GRP antagonist

tﬂ)ﬁz%&. bé?lpﬁ@?ylly@ﬂla@n{ml&fﬁét%nﬁ organs, carcinoma in
elial tissue, leukemia in tissues that form bl ood

ceIIs | ynphoma in |ynphatic tissue, nyeloma in bone

7”@§é 9&?0@% EPRy bie 6ORB ‘fo?éd giﬁmgQﬂéH%P%éﬂeYr?thb'&% paln

adrenal cancer,” AIDS-relate homa, anem a
CQARGIASs, or@mfén@rgmfe(?hrorme QPWC@@WQéﬁam ishenain n%@&@hw pam Chromc

inf Qﬁﬁeﬂ&lyq)amf %Wr@al&g,rﬁfbgﬂh ro%@ﬂ f)gfn’ and persistent pain.

8. Use according to claim 7, wherein the chronic pain further comprises one or more of
hyperalgesia, allodynia, central sensitisation, peripheral sensitisation, disinhibition and
augmented facilitation.

9. Use according to any one of the preceding claims, wherein the chronic pain is cancer

pain.

10. Use according to claim 9, wherein the cancer pain is pain due to one or more of the
following conditions: adenocarcinoma in glandular tissue, blastoma in embryonic tissue
of organs, carcinoma in epithelial tissue, leukemia in tissues that form blood cells,

lymphoma in lymphatic tissue, myeloma in bone marrow, sarcoma in connective or

46



10

15

20

25

30

35

chenot herapy, colon cancer, cytopenia, , endonetria
cancer, esophageal cancer, gastric cancer, head

w@20ea0991neck cancer, hepatobiliary cancer, KiBeEB2009/050852

cancer, |eukem a, liver cancer, |ung cancer, |ynphong,
Hodgki n' s di sease, |ynphoma, non- Hodgkin's, nervous
system tunours, oral cancer, ovarian cancer,

pancreati c cancer, prostate cancer, rectal cancer,
ss;mdntmeatmee acBémahceraAm-relétedﬂympHma @aBdd, bladder cancer,

roid ancer t hr cancer cancer alr conas
o R A gl Bleme C e pL S tinQid S et TRl
clidérastherapyasuien c@fceb| @ﬂfbehw Wbﬂdbrﬁ@chbﬁcan@éﬂ esbphigebbdcer,
r.r ow, I tiple el onm, em a, rimary. or
08 ey hasHPBaHT B ok Enest MePambl aRbiAneeh i dey canedte

lcRRERia, liverBahser Ningldahaér Rehphbea) elovgkias dideakeé, QWnEJSoma non-
VISCUS and tunours near neur al structures

HaggliR 8i PRIVEUS THFPD HENQTS 1 Hal GANEEl @VALALFaNCRE, paﬂﬁ@a% pancer,

p%%t@@éhc&%&aﬂ@é%@@kﬁ{ caMabt, ResacH @ncht, rHéjs.‘%cféllgr %@r thyroid
b) bl ocks CGRP frombinding to its recegtor

CHIBERE DI §E0PaaBE P atapastcatee Gidhe Gpndcaye tissue, cancer
of %Hebtlsts.ﬁe Q{a‘i’gﬁgtsof b%tib%ﬁ%@lﬁ%eﬂé (fa‘ﬁgéﬁ?f C&%@ﬁ%r%g@'rﬁ@?&?'myeloma,

activit I NCr eases ear ance of
leulsaériat QFIIEI@'-YRJFWIGOMV Song cannect tumoucs thakmetastasize2o the bone,

tu%’cﬁjrgﬁﬁlﬂ t (ﬂihagn% 99@%%58 ) Ic%(/ VFSBS %8%8%&& rFel('af'bQ?ff’r‘al structures.

oni ant 1 body
human anti body, (ii) is a hunanlzed antlbody, (iii) 1s

I ti i t.
T3P 2Eag0Mo 8 Ml B8 Lt et B bl RSB
amttag8nistiHtivodyd/ or (v) has a half I|fe i n-vivo of at
7 13. Use according to any one of the
(aﬁ%&f’%& rﬁgﬂ%ﬁal ns, wherein the anti-CGRP ant agoni st
(@Mdd&@d}GFSFDﬁ@hfblﬁ@thOMf&d;@pto@ the C-termnal region

or d| I m12, wherein the
(‘gmq %@hﬁ’e‘%{ﬁ?%?@o(ﬁ rﬁﬁ?98 ‘Eﬁj“’@ ifically recogni ses

(d) enilsiRy Bl66ke, Sedprogdshy rédiRes SBRM ORISR acthaty;

accordi ng to any one of the precedi ng cl ai s, mhereln

(&) Reraias g eehefi(fady: and/or
(g9) inhibits CGRP synthesis, production or release.

12. Use according to any one of the preceding claims, wherein the anti-CGRP
antagonist antibody:

(1) is @ human antibody,

(i) is @ humanized antibody,

(iii) is a monoclonal antibody,

(iv) binds CGRP with a Kd of 50 nM or less (as measured by surface plasmon

resonance at 37 °C); and/or

(v) has a half life in-vivo of at least 7 days.

13. Use according to any one of the preceding claims, wherein the anti-CGRP

antagonist antibody specifically binds to the C-terminal region of CGRP.

14. Use according to claim 12, wherein the anti-CGRP antagonist antibody specifically

recognises the epitope defined by the sequence GSKAF.
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conprises a VH domain that is at |east 90% i denti cal
in amno acid sequence to SEQID NGO 1 or 19. 16. Use
wa@ewoneiong to any one of the preceding cl ai s, POITEB20091050852
the anti-CGRP anti body conprises a VL domain that is
at least 90%identical in amno acid sequence to SEQ
IDNO 2 or 20. 17. Use according to claim 16, wherein
the anti-CGRP anti body further conprises a VH domain
t hat is at Ieast 90% identical in am no acid sequence

1 or 18. e accordi to,a f .
11 UstRecpRiRg YoudniGing € e Pineoaine SaRRovaEI BRIt CERP antibody
corapidssEgHaton fatiat @ 163IR90% igehtRmal inraminb Reidieouence to SEQ ID
N@OESIS“ng of: (a). CDR H1 as set forth in SEQ ID NG
07391 “(b). CDR H2 as set forth in SEQ ID NO 4 or
22; (c). CDR H3 as set forth in SEQID NO 5 or 23;

gd). CDR L. 1 as set forth in SEQID NO 6. or 24; éeg ,
1 q accoedingto anyr ene piiheptsedinaaiaimsoyhesin t{‘F*)a”h P gntibody
cé\%pﬁis‘iis d 9[ to|t3m'a'fh @EQs'a%}i@( 96%GlerdRal iARchi ﬁ&)ao.d\é@au@rme&o SEQ ID

. Use according to any one of
NQ 3|Q’ﬂ?01 to 14 V\,her e| n the anti-CGRP anti body
conprises a VH domain that is at | east 90% i denti cal
in amno acid sequence to SEQID NO 1 and a VL domain
17.Hage accoading teadaind 86 vWhinseinitea bnii-G GRR Aotitadly durthweyompeises a VH

d&r‘ﬂaﬁﬁﬁ?atj Pa[\\(e’ﬁ?go?‘?den%'éﬁ RGRRId é&%&@&% t@%%CPlfD NO: 1 or 19.

n the
conprlses a heavy chai n produced by the expression

0 PTA: .
14 3Phect éﬁ% a%ry()} cﬁé AL NB1470h ?eirithe v\%nu]%cl;ri#%te%néubody
cmpms@@kﬁéa&uhbn@@rﬂm salegied fom melgr@m carfséting pf:oduced by
t.h essi on vec Accessi on No.
TQD%E asse t %E@rlﬁ{ '?@ $8Cgil1’y one of clains 1 to
(bbACthﬂez es settfbﬂh aNSEQQCRTPOaNnr bRdy is produced by the
X on vectors_wt Accession Nos. PTA-6867
(Cjngbér}% ag8egorth g S&é&;@%b%ﬂf %% to any one of the
(Dr €pRdiNgs sdtdortBin IPQNBINDidher PRdi cament is
(e) CDR L2 as set forth in SEQ ID NO: 7 or 25;
(f). CDR L3 as set forth in SEQ ID NO: 8 or 26; and
(9). variants of L1, L2 and H2.

19. Use according to any one of claims 1 to 14, wherein the anti-CGRP antibody
comprises a VH domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 1 and a VL domain that is at least 90% identical in amino acid sequence to SEQ ID
NO: 2.

20. Use according to any one of claims 1 to 14, wherein the anti-CGRP antibody
comprises a heavy chain produced by the expression vector with ATCC Accession No.
PTA-6867.

21. Use according to any one of claims 1 to 14, wherein the anti-CGRP antibody

comprises a light chain produced by the expression vector with ATCC Accession No.
PTA-6866.
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prepared for peripheral adm nistration by
sub- cut aneous or intra-venous injection between once,
W@ M0ea099thr ee or four times per nonth. 24. UsePCT/IB2009/050852
according to any one of the preceding clains, wherein
t he nmedi canent is prepared for peripheral
admnistration wth an anti body concentrati on of
between 5 to 100 ng/m 25. Use according to any one of
22. hesqoa@medlh@g) ahyaomsoef ciMimisel to 1tdh evhamsin tiwmthGRP antibody is

BAEPRLBY et VesTo o B L ACI SN R AP and PTA

6@@@]y wei ght. 26. Use according to any one of t he
precedi ng cl ai ns, wherein the nedi canent does not
produce CNS inpairnent of notor coordination or

ZQtlﬂ@é(t(@Pdln%Yo arﬁa}sﬁea@ﬁﬁé Prdtading s OnRerefn thBenedicament is
precedi ng clains, wherein the anti - CGRP ant agoni st

p%ﬂ@@rqﬁofay Periphes| aé*H]ﬁ"ﬁ‘i@t%‘r*é’o“@e‘PH@%ﬁQ“? Org}ir%qnoyswectlon
bétWe(eﬁUh@é&Wudé tr#8e oMRBIr B%EQpEl RYNi any one of the
precedi ng clains, wherein the anti-CGRP ant agoni st
antibody is not a centrally, spinally or intrathecal
| 3 .
2B0E 5551 TP or 8 esan DR FEN RSl
prie@ammfph perirdesal asleyaistaatisinywyitrs@y artitodsiicopceantration of between 5 to
mlﬁ% aneously in conbination with one or nore further
col ogically active conpounds. 30. Use according
to claim?29, wherein the one or nore further

| 0gI a C 0ONRO | s/ e
2?.?%%@%%&%%900% ))/ ?rge (%lfl tH? 8@9&%@{&@&?33 ms ﬁ%%m Re rr?egoe gament IS
pmpdrezzhfor péripteyal @dyrmimistpdtmmeyith mamttﬂmaly@bncérenaabnh of bdatmen 1to
1@¢ nme er| di ne, fentanyl, cocaine, codeine,

W@? (ﬁ’éjP' rnycodo hydr ocodone, pr opoxyphene,
nalnefene nalorphlne naloxone, nal t r exone,
renor hi ne, but or nol al buphi ne, or ci ne;
2R S ESaEAad B amiiate P Prrcediedam. Hi g RBARg camert does
n6t Fod @EPCNBNmpdirdbef madtor EddriiHalidipdr atRinge®l ac,
fenbufen, fenoprofen, flufenisal, flurbiprofen,

|buprofen |ndonethaC|n ketoprofen ket or ol ac,

27BG DA QIOPAThE tP&hHond 8 tﬁé‘%F@c‘éd%'c‘T’almga\bH&%ﬁﬂHS’antl CGRP
napr oxen, oxaprozin, phenyl butazone, PI roxi cam

a@tagpwa‘wtlbt)@y mqtﬁdwm&t@w@mqny@"y gpingll yaaEpakesalyveal | y
acceptable salt thereof; (iii) a barbi t urate sedative,

e.dg. anobarbital, apr obar bital, butabarbital,
2% %aQC@rdlnmmmwfttae preedingrasimal whersiribp@xtiGHRP

a%@&ﬁglaé'rhl'bbay is rm?%rb%lﬂﬂ'éw, tS,BlnalI)sSt‘:lf:]pé't"‘ngbéIzi')'enetratlng molecule.

29. Use according to any one of the preceding claims, wherein the anti-CGRP antibody
is administered separately, sequentially or simultaneously in combination with one or

more further pharmacologically active compounds.

30. Use according to claim 29, wherein the one or more further pharmacologically active

compounds is/are selected from;

(i an opioid analgesic, e.g. morphine, heroin, hydromorphone, oxymorphone,
levorphanol, levallorphan, methadone, meperidine, fentanyl, cocaine, codeine,
dihydrocodeine, oxycodone, hydrocodone, propoxyphene, nalmefene, nalorphine,

naloxone, naltrexone, buprenorphine, butorphanol, nalbuphine or pentazocine;
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tal butal, theanylal or thiopental or a
phar maceutically acceptable salt thereof; (iv) a

whem20ei9ar epi ne having a sedative action, e.g.PCI/IB2009/050852

chl or di azepoxi de, clorazepate, diazepam flurazepam
| orazepam oxazepam temazepamor triazolamor a
phar maceutically acceptable salt thereof, (v) an Hl
ant agoni st having a sedative action, e.g.
(il pthnhtysler@rdahentummhraaiomedrugr(blm[D)aelgiesplrln diclofenac, diflusinal,

eRaBReiEaRueRrienPBlsce uiahet Sfieteied: ibiprofen,fndogetnacin,
kStepaifén ketws Be,afedbfeharildl 46id) enefﬁﬁ@ﬁ@ka%[mhébumetone naproxen,
nmet haqual on or di chl or al he one or

OYAPAPHE VORIFZ NS RIGSICABI ag, HOHE?tléb?r ZORARITACOr a

pﬁéﬁﬁ{a%bailcdﬂy%@&eﬁ)tétﬂé@él@ﬂierecﬁ' g. bacl of en, cahsoprodol
chl or zoxazone, cycl obenzaphne, met hocar banol

(i pH? BRREVTHE BRdadvR RS rBeRATPEl FR7ORRER: P earbitpl butabital,

anﬁbl?&Brtal(Mtha}bl%ﬂ RSN &REE Bb%béﬂ)‘it@@?ﬁéﬁébartﬁalg secobarbital,
dext r onet hor ((+) - 3- hydr oxy- Nnet h hi nan) or

thQLgalnﬁsleamqul p@thm@mqbpbﬁ@ armaceutlcally accepta le salt thereof;
ISE ée%f&é%m@ﬂé@%@ﬂ ARGE BENh, oL LRABIMepoxide, clorazepate,

memant i ne, pyrrol oquinoline qui none “or
d@zspm(fbhi@mandﬁfezmm -xazepaveHemageram ok ifiazelaaterd or

p%%@ﬁﬁ%ﬂﬂ%b&@d%%e%ﬁﬂ%‘r@&'e salt thereof; (ix) an

ergic oxazosin, tansul osin,
(Wl orﬂrdeenfagomsHmwmg-zﬁwfdatNe actlon e.g. diphenhydramine, pyrilamine,

plf%iﬁﬁl%{ﬁ%oﬁ(%tcﬁgh@nqer Jif soqu Iorg)‘?@%ﬁggjr('azohgrrﬂa(fﬁ%tlcally acceptable salt

thgoéafazol i ne; (x) atri cycl ic antidepressant, e.g.
tiline o

(for 13 PRV s 8 BRTRRGE eBbaaf melhaguatone or

dn@abbrmmabmwa phadnmc@atu@lly(ame;)tataetsan ydeeot N (NK)
(Vjﬂ a%gl?élét%fm sarére g)'(é%rtl c'l\"§en carlsoprogol (I:\AIorzoxazone

cY DR prind, %&héﬁ@tﬂérﬁé”dﬁ@hﬂﬁ@ﬁéﬁlﬁé eR éMér}na%thlcaﬂQ,aﬂsceptable salt
1 t etrahydro-9-net hyl - 5- (4- net hyl phenyl )-7H[1

thesgdfi azoci no[ 2, 1-g] [ 1 , 7] napht hhdi ne- 6-1" 3-di one

Al -N-
o Kﬂff%”?‘\br“%?@{ﬁ??ﬁ%??gz?ﬁ[ R R p AL

Wl@l‘*é‘r'f? rphipanjpy 'bﬁwmletawm]erﬁ@%{ﬁgwan (e/+2'3d1)1%yd§|31}lqitl1ylmorph|nan)
ket%rrfﬁwé A RARtReOpG (ﬁqﬁuﬁﬁlﬂb’qu‘rﬁ)ﬂgﬁi%%m %f%@?ﬁérﬁi?ﬁetﬁyli-z-z

élZ met hoxy- 5- th or omret hox eny [ 'am no
prpﬁ Agtarppde adludrt?é a(m@rmsyet(tb@aily E}CC@ptﬂh%ﬁtwﬁ theteof

ok a&PQIRﬁ Jﬁfj?en% Oegéyéogga&a%&% tt&ﬁm@@lb@uﬁ cIBRiBAL 6 A% mino-6,7-

tropsi u
dlmethoxy-2 (5-methanesulfonamido-1,2,3,4- tetrahydr0|soqumol -2-y1)-5-(2-pyridyl)

quinazoline;

(x) a tricyclic antidepressant, e.g. desipramine, imipramine, amytriptiline or
nortriptiline;

(xi)  an anticonvulsant, e.g. carbamazepine or valproate;

(xii)  a tachykinin (NK) antagonist, particularly an NK-3, NK-2 or NK-1 antagonist, e.g.
(aR,9R)-7-[3,5-bis(trifluoromethyl)benzyl]-8,9,10,11-tetrahydro-9-methyl-5-(4-
methylphenyl)-7H-[1,4]diazocino[2,1-g][1,7]naphthridine-6-13-dione (TAK-637), 5-
[[(2R,3S)-2-[(1R)-1-[3,5-bis(trifluoromethyl)phenyl]lethoxy-3-(4-fluorophenyl)-4-
morpholinyllmethyl]-1,2-dihydro-3H-1,2,4-triazol-3-one (MK-869), lanepitant, dapitant or
3-[[2-methoxy-5-(trifluoromethoxy)phenyllmethylamino]-2-phenyl-piperidine (2S,3S);
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(xiv) a COX-2 inhibitor, e.g. celecoxib, rofecoxib or
val decoxi b; (xv) a non-selective COX inhibitor
W@ proefierdably with G protection), e.g. PCT/IB2009/050852
ni troflurbiprofen (HCT-1026); (xvi) a coal-tar
anal gesic, in particular paracetanol; (xvii) a
neur ol epti ¢ such as dropehdol; (xviii) a vanilloid
receptor agonist (e.g. resinferatoxin) or antagoni st
(iig. ga nuapaaiepntagonist! Bigx)xyautire ttaltemodingmegirgpicering lropsium chloride
Py {;{ﬁr anol ol ; (xx) a local anaesthetic, such as
° P9 ™he; (xxi) a corticosteriod, such as

(mxmzmi@(ﬁ.b)c@e@ﬁmtcﬁmﬁiﬂ@Q@ﬂﬁe@bx@goni st or

oni st XX ). a choli c cotjni.c
O&hat Sod seiepks WO e Rneipee Paue e kiroletligh, o 4. pisefurbiproren
(Hohitbpspr, such as sildenafil, vardenafil or
taladafil; (xxvi) an al pha-2- del ta | igand such as
(@Qbaﬁ)é‘PﬁTWW'%%@@W'WWM%%QWM) a canabinoid. 3

(xlm) Pa H@&r’&%‘étu@%uéﬁ@@&ﬂdbgn@&d/ or preventing chronic pain
| or sa/@dtoms of chronic pain in an individual,

(’%’tb'l)rrﬁ vanifipid praepisi @eanish@r. resipiertpXsn) fariagonist (e.g. capsazepine);
(ﬁﬂfféeéﬂétéo?éﬁér |C%gf:ﬁ%ts'py rAfgynt of an anti- CGRP

agoni st ant e individual. 32. A
(Whar@r’@@@tﬂﬂa@atheb@mb|a§|rmxlleme treat ment and/ or

t f ch
OB EPRbR Blef USTAC BRI AR Syt oo of ohroni

(xxn} aqyeerofnirarece ptodpgamist & aptegomsteut i cal | ydaccegt abl e

04 B PRI AR BRTRASLLLO 5 Prepared to P )

(xxh/ar'ﬁ'aowdbl (¢rakjemz?cm)r;>5| LI on a_ccor di Ing go cl ai ?]a?;zonagg
er,i ra

o) HBPEYENPRET syHLes SEERGE: GatEEA BF Pl

(pdar aragipbidi2cdditadigap@ sudh angalsapantin bepregabaln; had
treat ment an /or prevention of chronic pain and/or
ooyt

6RRA0RCIEhr oni ¢ pai n.

31. A method of treating and/or preventing chronic pain and/or symptoms of chronic
pain in an individual, comprising peripheral administration of a therapeutically effective

amount of an anti-CGRP antagonist antibody to the individual.

32. A pharmaceutical composition for treatment and/or prevention of chronic pain and/or
symptoms of chronic pain in an individual, comprising an anti-CGRP antagonist
antibody and a pharmaceutically acceptable carrier wherein the composition is prepared

to be peripherally administered.

33. A kit comprising:

(a) a pharmaceutical composition according to claim 32, and

(b) instructions for the peripheral administration of an therapeutically effective amount of
said pharmaceutical composition to an individual for treatment and/or prevention of

chronic pain and/or symptoms of chronic pain.

51



