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| NDAZOLE DERI VATI VES Field of the Invention The
present invention provides pharmaceutically active
w0 p@aaad9es conpounds and anal ogues. Such conpouPdBIB2AN050849

cannabinoid (CB)1 receptor binding activity. The
present invention also relates to pharmaceuti cal
conposi tions, nethods of treatnent and use, conprising
t he above derivatives for the treatnent of disease
condi ti ons nedi Methlody of Bileatingdpflamnidtadi Painacti vity.
Background of the Invention Cannabi noid receptors,
endogenous cannabi noi ds and the enzynes that

Frldbh €5 im@entidn degr ade endocannabi noi ds nake up the
endocannabi noid system CBl and CB2 are two subtypes
of cannabi noid receptors. CBl1 and CB2 are both G

TRé ﬂiv%hfbrﬁfé%ﬂé@% Ae8RRCORR ar@%d&%ﬁ&b% SPndOﬂSr*eO”@f'itldnyand/or
exist in the central nervous system but are al so

tregfmeant Pﬁ'”ﬂ%‘ﬁﬁ‘aﬁ%ﬁ’ |pEWe"FI§V0rtS1Y§W§S pﬁ@ﬂ%m@@orw P ga¢d {0 a method
ofrédifhg dn@imf"ﬂ)?e\%%ltlhé|nfléﬁh?rﬁé?61r‘3¥cda'|ﬁ’§nd/brs§ﬁﬁﬁoms of inflammatory pain
gast r0| ntestinal tissues, synpathetic 'ganglia, heart,
usinggn anti:GaRy antibedier and adr enal gl and. CB2 receptors
primarily exist in imune cells. Cannabi noid agonists
are believed to be useful in the treatnment of pain and
Baekgnoaindoofttbe invatitoax. i ons. There is a need to provide
new CB1 |igands that are good drug candi dates. They
shoul d be well absorbed fromthe gastrointestinal
Tte aoflgminetone traibadss cial a)cosmpiebt seaesl qﬁdﬁ@cﬂ@mio&aivmohbbldular events,
n/a naacokisnet ieC 3R & rF I hergoreo threl abs,t nces, which
a&e c EhBThaEe w1t ‘é%%!'t’ Vi § DeORFEFAE Of SR hELSR
resiufib ireswelling ryd) paia ¢bgiine andl Teasy, 1994 Orextt cked . Paﬁu@fﬁ&i@) Arthritic
of th nvention The esent inventio ct ed. t
PBRalsnee O orma: TORT RSy T EheumARS difase s Sne of the
c@ramaastdshrahuedmﬂ@ﬁmtdrszrcoﬁﬁutu@B@ iAgveRbed cBiinfies and rheumatoid
ntion is direct ar. to co
oty Er 514 Gomaon GaveRioh SAB1BE e iPet BRTaRMr dieumatoid arthris i
uhkrﬂiﬁ%@ﬂbuﬁ@it'%g@ﬂh@@@é §@g?g'fés§ﬂia't bbfﬂﬁ@é?\@uc anbehietdbiofodigal factors
[ r

CH or N, -5-a m _I)
MRy besinparianb fpspnnaeis Qg)ﬁ;pn e,q;gttpg&pf;@pm 5397-407). It has been

eétﬁﬂ@t@@rlﬁ§tnbllrﬁbsw1 eN@iIfon WQané\Hﬁgv@(s@n'pton%tfé éétléé’é‘r)ihrrtls (OA) or
trifluoronmethyl or Cl-C6 koxy- eac

degraselivedaint giseass: rrtgst:ofswmrnﬂre orer yaara aFam o epdjhiRis expected

toi% %e@%%@m@%% (ﬁ\é"(o? ﬁgNFERhOPSBé(@S%Qm dpic:; this a public
hegt7 Re®DLEND) -of CAN2MMEUIR mggm( - RHBIgRr & RMersiellenRo2002,  Ann

3 4 5 ; i
Ph AT B3 s CRRRRERY g1 B )00 TARKBHORH Yl BB 395) o
paiECits ,wilk2 bsteodrttrdiseserky olegical mnﬂorﬁbbealaeooﬁltﬂhwla%@iated pain.
A?t”l‘fis has a significant impact on psychosocial and physical function and is known to

be the leading cause of disability in later life. Ankylosing spondylitis is also a rheumatic
disease that causes arthritis of the spine and sacroiliac joints. It varies from intermittent
episodes of back pain that occur throughout life to a severe chronic disease that attacks

the spine, peripheral joints and other body organs.

Another type of inflammatory pain is visceral pain which includes pain associated with
inflammatory bowel disease (IBD). Visceral pain is pain associated with the viscera,
which encompass the organs of the abdominal cavity. These organs include the sex

organs, spleen and part of the digestive system. Pain associated with the viscera can
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R261 - S- C3- C7 cycl oal kyl , NR27R28- (CH 2)n-NR29-C(O) -R
13CH, R30-SO2-NR3 1-(CH 2)n-NR 15-C(O -R 13CH,

WERISERE CH 2) n-NR 3 1-C( O -R 13CH, R32- C( O) PE/IB2009/050849
33CHNR 34-C(O-R 13CH, R¥®-C(O-(CH 2)n-NR34-C(O -R
13CH, R35i -5-heteroaryl-(CH 2)n-NR36-C(O -R 13CH,
R37i -5-heterocyclyl-(CH 2)n-NR36-C(O -R 13CH, R37i
-5-heterocyclyl-C(O-R 13CH, R38 1-5-aryl-

bé&ﬁvﬂﬁdﬂﬁt@( QgeRivE3 GideeraRAinl abd ang-digElive visceral pain. Commonly

ég(g(%%a)@%séﬁé?_gﬁh 4@%('&3r6)tﬁﬁy(i§$§gr palé intlude functional bowel

dlBéﬁjeQ(EBH) aﬁhi |ﬁﬂd\ﬁné&r)€(b@)veRdib8§?é'é (IBBheTRése Bl disoaddts include a
%Zr@gbgﬁlf e%g%n%l %Pk?re CU(r@q}lg 06 a kg%{m&a Co%tr6olled including, in

rds@é&t3ofC#B§6 gabktky bso&fag@ﬁl ?Efl'&QXMydp@Hs@ ﬂrltabIeCBO\%I syndrome (IBS)

(%!c oal , benzo-fused cycl oal kyl , cyano-C -
any kfymctlomalza@éwpmabp@nasmq@me ARy @ng: HFKWF)QCqu 'BD Crohn’s

d@@é&é‘mbﬁ’@%nd%&gn\%%&b(@' Qﬂb\k\)(/hrcﬁ @5&{(pro@dcé %ceral pain. Other
n- C3- C7 cycl oal k C3-C7 cy

ty@leﬁcga‘ywﬁml paig- Im%dwth@awauwasso?l@iedomtmdyémnafrpeq,-@ystltls and

1 NH2- C(O) - C 3-C7 cycl oal kyl -
pg)n(%?y?éqn%%m%p?% heteroaryl -O (CH 2)n-; R13 'S H

& C6 alkyl, O+CrC 6 al kyl, aryl, aryl- (CHZ)n-,

ngr q:'g a%YlﬁJ:eQ W@ n%%(i’ ’E)d;i E'&/ﬁ 9&@/ @aﬁ“é&eﬁh‘él&tgﬁﬁ)éé Ico%ﬁh nds that
mn(ele WltmkearsteqSﬂIﬂére iofare nalttery iHaor pralesSaanal gayligulariygor the
gttt oot %fi%%gr%? RBEES BPRT R bl
()—|)2 Cl1- 06 al kyl , or -5-heteroaryl -; each R19 is
SUATBREIFSbG Rl il 'S%#?ﬂ%@ G ZRlb s ot i
pwevdﬁmmlﬁm@d tyealrhefbofanflet matesdy §2in Catttricialplkiyl ardGhl pajtieular
%Eart@rltlls al kyl, aryl, or aryl-OH+CrC 6 al kyl ene; each

m#pendent |y H, Cl-C6 al kyl, C3-C7 cycloal kyl
CrC 6 hal oal kyl, oxo, OH NH2, Ci- CG

aI ko%%%ﬂgenw&%g pep(t:lHﬂpél)S@( a%‘%% a%(q?néwpl@ﬁ@fiﬁ which acts as

aGw@hDo%ra%ﬁut@rﬂ{ ﬂh)é'cehlfbl@(é%ﬁs £yster. Git Birds Knflh-Hilh &ty to the CGRP

or C3-C7 cycl oal kty
receptor, CaIC|ton|n recepfor-like receptor (CRLR), activating adenylate cyclase and

protein kinase A production.

Centrally penetrating spinally administered, small molecule selective CGRP antagonists
have been shown to be useful in the treatment of neuropathic and nociceptive pain
conditions (Adwanikar et al, Pain 2007) suggesting that removal of endogenous CGRP
in the spinal cord has an antinociceptive effect. Additionally intrathecal administration of
antiserum against CGRP has been shown to reduce nociceptive behaviour in rodent
models of arthritis (Kuraishi, Y., et. al Neurosci. lett (1998) 92, 325 — 329).

Surprisingly we have found that administration of an anti-CGRP antibody is effective,
with a peripheral site of action, in the prevention and/or treatment of inflammatory pain
and in particular osteoarthritis pain when administered peripherally. This peripheral
administration route provides a distinct advantage over the requirement to administer

antibodies intrathecally or spinally, a more high risk and inconvenient proceedure..
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each R25 is independently H or oxo; each R26 is
i ndependently H OH OHCC 6 alkyl, aryl-(CH 2)n-0,

WORBIDIS or Cl-C6 al koxy-C(O -; R27 and R28 PCT/1B2009/050849

i ndependently are H, NH2-CX) -, C3-C7

cycl oal kyl -C(O) -, or R24i -5-heteroaryl-; R30 is Cl1-C6
al kyl, C3-C7 cycloal kyl, NH2, Cl1-C6 al kyl-NH, C3-C7
cycl oal kyl - (CH 2)n-NH, norpholin-4-yl, or R38
1-5-phenyl; R32 is OH or Cl-C6 al koxy-; each R33 is

in endent | aI kyl, or OH Cl-C6 al kyI each
Bﬁﬁgggécr'%ﬁbéfhg&!{‘r’?" "ol b al kyl, NH2-C(O)-, Cl-Cb

al koxy-C(O -, C3-C7 cycl oal kyl, OH, phenyl, or
Thebeiseat Ml/ent@h ﬁr@ﬂd@siih@m%@tof Ba%nﬂrcstslfpe armeagoh@g ahtl"tfcfdy for the
form - Q - ? R36 is |nderLoendentI H, - Cb
mézlanﬁctu Q:@fé@ q@gy&pt ordhe Rme@( d/%ratéq?ttpggt q)fénflammatory pain
ah@@ﬁﬂﬁﬁﬂ@ﬁfs'df |Hﬂarﬁﬁkﬁ’(@(@an v@érelh%é’me@%@ﬁ%nt R(Repdred ¢o be

-6 al ky al kyl, NH2C(O-(CH 2),, -
DNW@(@byqdmlnlmﬁect(o) NH2C( O) - NH- (CH 2)n- , Cl-C6
alkyl-NH-C(O -0, (CJ—|) C 1-C6 alkyl-NHC(O -,

(OH) 2-C1-Co6 al kyI NHC(O-, Cl1-C6 alkyl-C(O-, Cl1-C6
The repepnopgyntionderteyr peg\itiesad Ripthay @)prayentiorapyiier treatmend of

m@éﬁ%oaatﬁp%l %o@'ﬁ&pﬁ%%ﬂﬁﬁhn%%%E M afridfeldual, which

c¢mplreqe§rrwe§|nhe@allwadmms§emg to sajchindividuet @rclmamutlctiw effective

- 6. BX¥ta or Cl-C6 al koxy-C(O) -;
a@?éﬁt’@aﬁ@?@n epeﬁo@ﬂ'ﬁ%%’ -6 alkyl, or OHFCC 6
al kyl; each R4 1 is independently H, Ci- CG al koxy or

hal o, R42 | : I 7 .. |
e Bt the SREECET o epp o Ao ¥hvan o
adinladstnatie.O) -, NH2-C(O) - or R44R45NCH2- ; andR44 and

R45 are independently G -C 6 alkyl or OHCrC 6 al kyl,

or R44 and R45 together with the nitrogen atomto
DebtGptibm eyt Eigatdsached form a pyrrolidine, piperidine

or rmrpholine ring; nis an integer from1l to 6; and

each i s i nhdependent lY H hal o, Cr C6 al _kgel , arﬁl ,
FIQHEeé( Oteoapritsspan Kpde &nt'ﬁg%%é(\‘%ﬂ admipstereghabhend A0 ma/kg,
m@a‘ﬁé’ndd%ﬁ:l (Hﬁﬂ/k‘% HW@H@C@H@II &bty ase8HoR Bl G@RP$was administered
sol vat es and drates. This invention also includes

al] 4 Mokig 8t 3 n&eatl@t @NEeL heeh @atibedipwppee ¢issalyresia a vehicle

s&efm%mémngm@s Ik V@I, 'T%eﬁ'ﬁ)ocb%cgkub %ﬁs%ed'a% pfile control in
a nethodfor treatin diated disorder in a

th@aﬁ’f‘n@{ It vegcsHseBndetkini (o dn@hﬁléﬁlﬂéﬂ?% anscd.04e% Javeen-20 and was
a&rﬂﬂfﬁ&ree'b@adgérlrlltdr? %; 1 AR )Qﬁt%%g/ggrt\/\ﬁdeaa 83— h%rS@g{Jﬂ%ggthe study

conpri ses |ng n abov SCri conpo
p@tice. nii@e resnoabes watscegseasgcorsaby 2.t hat @t 10 fodowing initiation of the
L i - i
oL M AL ol Pl A RSSERE PRt 0k o o
mﬁapitSEMmfﬁ ratsazrgrowm *p«0.05 bed @sﬁ@ﬂ eastbasehrmwllsek(libdrmﬂtt s test in

in.t rt f read| t c ta d
et s b e RBCHE, T T T8 ban, Eobalne i sl
anﬂhoeiyplaaire@b@ FYl mple G2, bacs f0-08n=t ‘rﬂ)emgbhllce)ﬂmbags 14-17 = Celecoxib 30

%ﬁvgrl ption given by way of exanple only. The present

ntion is directed to a class of indazole

FWQU Bilind dssBfdbatLddradnstialifg Bz SR ody £ HhibMs thé binding of a-
| rected to indazol e conpounds useful as CBl agoni sts.

CHRA © hRECPRBE&EPIdivent ion is not so linited, an
appr eci at i on

Figure 3a: serum level of anti-CGRP concentration (ug/ml) vs time after IV

administration of 10mg/kg, measured by anti-IgG ELISA.
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of various aspects of the invention wll be gained

t hrough the follow ng discussion and the exanpl es
w@e@vitebwos bel ow. Definitions The follow ng i s BCT/IB09A50849

definitions of various terms used herein: The synbol /

represents the point of attachnment. The term "al kane"

refers to a saturated acyclic hydrocarbon which can be

either a straight chain or branched chain. The term
Fiquir 8b* serafreleseltod aati-€IGRIP gbhcemtrabomugiial) ve ltiaenafter IV

ni val ent igal derived from al kane renoval of
aiirin ob 20 Al kS s iy Ghu RS EisA

arenethyl ethyl, n-propyl, isopropyl, n-butyl,

| sobuty sec- but t-butyl, |, neo I

Pl ApRESHAN Udid o G Tiek COHIb T pam AT GAGHT @iia?)- The change
mr@fﬂﬁfyss eRp@sSdd inl felatiossheH firfty dhtanadreshdws/mbeaiti-CGRP antibody

radi cal derived from al kane by the renoval of H from
Gd pirdsdp thee-tetminabiegiondl§ heay@ponSGRP.1 H2 H2 Exanpl es

i nclude nmethylene: i CH2~ ! |, ethylene: c c ,

propyl ene: CH3 J- CH2- CH2- CH2- J j sopr O py| ene:
Flgure 5CBolutiomndmphiéion theBiaiheret 66GMP, 41GRR jragmeatssor peptides related

N

et hoxy, n-propoxy i SoOpr opoxy, n- butoxy i So- butoxy

sec- hu and tert-butoxy. The te
FREER 8 FRRR fieobSE B o RGBT nske. 3Bt disp g doo and
rdbb@nN8n-consdraed re2fiiueaibbtwecat spesies Are Yadarimddy thaweyyitope i G1 is in
b ngle cyclic ring or nultiple condensed rings. Such

ggcloalkyl groups include, by way of exanple, single

ring structures such as cycl opropyl, cyclobutyl,
Frouee P €Ddty showingl @pihilits nadfbgehie flatk®, the kkifstdrtifg fom 90 min
pbst@athemtc Cuness Sdibinisese@dmanivanyls adidistragon (kelkdh®ata are
frb@r 618 'oRN ¥ Irats e §foupN* EHOIER tp= 00N R0GHdleY { ph@)@Fﬁé’cb buffred saline)
trb&teMgPodpPatlehch airopbint AYALONE. The termaryl enbraces

bot h S|ngle and multiple rings. Exanples of aryls
Thﬁ@l BRE Y50 of S ﬁP@ﬂ%%om@§%1 ét25Er Sobfshuman o-

7Edm6ml§r| %ﬁ fH stsh U t ré‘ RPYMEM! RN4901=

to

i : ooef r¥éln ;H%mg p %‘é & n ies and selectivity
ﬁé? %ﬁé’ % Blea '$%<fynlwma b e e
picted as: 0 HCy The syrrbol C(O)
al.so rrg% be deE)l cted as: The term "oxo"
S

THBRN G Pt Ainkat o5 ANETREG Ry WG ed as <0, The

term "hydroxy" or "hydroxyl" nmeans OH. The term
Deggﬁﬁwakm@ InvBRgos al Kyl substituted with one nore
hydroxyl, wherein hydroxyl and aIkyI are as defined

above. The term "hal 0" or "hal ogen refers to brono,

Gedr@I Rehfibdd@r 0 or iodo. The term "oxy" means an ether
substituent, and may be depicted as -O . The term
The gracyqg pf thﬁé’&?\%enément'onr‘ﬂ@ ooy unless othasyiss inglicatedine
cérﬁfeﬁhor‘r’él ké/dhh u‘és o'f &o?é&u%'r lﬁ)ﬁlog%t”(hﬁﬁdo‘idg r%@oﬁnﬁln‘ént t‘@ﬁhrﬁiaues)

Is al so depic , Wheréin thio and kyl are
rrwgpblﬁ@gy,acgﬁlj\kéologm@lq@pmlstqy@r@lrlwomgy w@gh@rgwnhm the Skl|| of the
arstats'ﬂlf:ﬁk%‘ﬂnﬁﬁeg’%@ ?)ﬁil%lﬁ%éﬁ}]lwr@tth%qltérbpuge %tuEH%% uI(/ISIecuIar Cloning: A

containing a ring atons. | east one
Latporatosy Mangalaseﬁmdmgilt@nr(@tambmkmha( i 1989) Q@@@@iﬁng Harbor Press;
) : .
ORldr R SynBiaiithn. s gt Ba, 804 AR dSn Mo B iFoqy
HofmanamMress; C@)H)BJ@QQY i talogatory Hotgbeok (k.. Callis, ed., 1998) Academic
Ppeestseﬁﬁ *’) Mre faF?és'ﬂ% Jo‘ %87}{“%@55& Brlw Fo%%l}/and EISSUG
Cont aing rom ring orrs no y
Cuturé (d |ng/|amrne1mn FaEdRebets n@@&) I?Iyapumacrrbgs &dlaanﬁl Tissug Culture:
at ons.
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Exanpl es of heterocyclyls include piperidinyl,
nor phol i nyl, thionorpholinyl, tetrahydrofuranyl,
W 2apabepos opyr anyl , pyrrolidinyl, piperazinyl BETIB2009/050849
di azepanyl. The term "heterdaryl"” neans an aromatic
het erocyclyl containing from5 to 14 ring atons. A
heteroaryl may be a single ring or 2 or 3 fused rings.
Exanpl es of heteroaryl substituents include
LalswaryPydcedpresi(di DgYle, JBr@hﬁMuyaddﬁwslNéweHQMBaZGD&h998)¢

vilkes Sf ol oEiots iy ErbMeBR a8t ihe hiHahgRatk o

Exp@rﬁh@rﬁbtéldlnﬁrﬁﬁéildqumﬂna%@&aﬁid@ tCll BI@MP@H,IddenGén@ﬂ'Eansfer Vectors
Cri el n | !

o AT AN Sl I Vilbend S Gies, e 8BPS RukrRal BPtagels in

N@lé@%rar Bﬁ%@/ @MSAUEG&M& élh%ﬁgf @987)FTPERb€THedF9d51 ﬂn@ﬁalsetcham
or different fromthe other substltuent (s)

Regrianmelddlie Ptall- 1efisad dpk &Hrent Frotagslsdn é@ﬂé@?l%&l@ § Chligan et
alt, s, S09¢); fSh%ﬁtPer?ocbl@. nﬁfﬁ/ﬂbc‘iﬂ?ﬁ‘t&él@?‘yl (Vo érﬁ)ds&%u‘?%@

appropriate for use as a pharmaceuti cal product or
Irambaehiolggy &C. ﬁhéawwmdc& Trgvefau&%?@o?@immw (Bt Fipl 1997);

hfW&iBé ??Haﬁt@alfabbr% cﬁgi?()@étfgp d., Iﬁll' Iﬁre’sé“‘l%g'@%gb $Monoclonal

Irecte 0O conpoun For'nu
ammdm&mracmal 9p@r©a@lp(%kﬁf@pbanoltartdw@r@©an edhe Qxford }Xniversity

OBy B ot b L B . i 3 . Lane o

Spnrmtlalderhd)ehtabqratd;ry ﬁaeas, 199éin6he AR @) (V. Zeinetd arickbRy Capra,

e&‘!h ae%@ﬁgggﬁ ala%h COIE’u SP;gé %g%y %@’%ma@&@% %a Bfacﬂce of

Oh3dbly (\RI4D@(/®) el\R Bos(, CHR LippRICBEHEGompeiy; CE))- R 13CH-,
C-C6 alkoxy-C(O-(CH 2)n-NR 15-C(O -R 13CH,

NR17R18-C(O) - (CH 2)n-NR 19-C(O -R 13CH, R20- SO2- NR2
Défii@) n- RL3CH, R22R23CH-, R24i -5- heteroaryl, R24

A%SQIEF)g;i?Eg%géqnﬁm@@? Ig1 ﬁéfécy cag?g eeorf%géé{ ic Bjﬁding to a target,

sdcfﬁa&abemoby@’b;d p()K)ZI'rIZ()IeetldeRR;ﬁd,Spdl‘;aae@?de)ﬁld: otiréwydh at least one

?ﬁﬁr&%& %(Nggtﬁg(i%kﬁs %@g@@'o@ R3 %JC@CJ@ mglecule.

Aéiﬁ@;ﬂ gglfln the bgn?;abﬁpa%ésrﬁtghﬁ mtBBt%dBﬁd@neﬂCSHnonoclonal

) chGRa BV RO herRa S4B Epier it b i By dAD), single

cﬂélﬂam&(@c R) Fifthhts thE3of, cﬁﬁéﬁb%ﬁﬁ&’cﬁé&&"dw@b@)esﬂ’uswn proteins
3CHk, R38i . 5-aryl-R 39C NRAO- O( O - R 13CH ,

comprlsmg an antlbody portion, and any other mo ified configuration of the
immunoglobulin molecule that comprises an antigen recognition site. An antibody
includes an antibody of any class, such as IgG, IgA, or IgM (or sub-class thereof), and
the antibody need not be of any particular class. Depending on the antibody amino acid
sequence of the constant domain of its heavy chains, immunoglobulins can be assigned
to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE,
IgG, and IgM, and several of these may be 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
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1-5-aryl - (CH 2)n-NR40-C(O) -R 13CH, R4 1 1-5-aryl-(CH
2)n- , NRL7R18- C(O) - CH(R 42)- NR19- C(O) -R 13CH, or

WERABDMOBH) - CH 2- NR19- C(O) - R 13CH-; wherei n RIPAT/EB2609/050849

R12 are independently H O4 GC-C 6 alkyl, C C6
hal oal kyl, OHCrC 6 al kyl, (OH)2-CrC 6 al kyl,
(OH)3-C4-C6 al kyl, Cl1-C6 al koxy-(CH 2)n- , C3-C7
cycl oal kyl, benzo-fused C3-C7 cycl oal kyl, cyano-CrC 6
FaA ka/dan aMHR)dtSZ(fMg)T‘reﬁt hab cathiyl a dobhpléie @nigen-kgdopaititn @né -binding

| C7 | k
B Do B segurs Jik freon exnsisss bha dinar gt opg heavignd one
Il@wt%thXMﬂQ()l@)doﬁa'ﬁn Fﬁﬁlghyqioﬂaideent a&{s@b@tlﬁn In a single-chain Fv

Dem R L T

| (&1 I -
fIB&@e p%pic‘#e @k@&?u%‘i ﬂgﬁgglegﬁrgrglﬁe%%?gnéﬂﬂﬁsffl%b it @dimeric

stéq%wre e us fxipat ing t\/@;c@n EY EBaFIRS | H isRMhis Rgnt)igurm that the
th%e é‘DR@etﬂ‘ eacﬁ@grlé%ﬂé) d@fn%m‘ |HQ%@W§@ﬁﬂeyaﬂ'bﬁngf[b|@ng specificity on

kyl IS koxy; R17 and
therﬁ%f@éﬁ@’émel\{/HN L Ctl?ﬂ@r GHQWRWF e\E3L TFingiecgsipRip|domain (or half of a

én@ﬁ gg@’% CDQ@%%Cl%TO@%naJHﬁ ng ) Y. tﬁg%blllty to recoIgnlze and bind

ete R19|S|n endent
aatlge)ml altmhlgﬁn@ﬂlmt allower, afmtymammemtlkeygmd@g s{te1- Co6
al kyl) 2N-; R22 and R23 are independently CC 6 al kyl,
C3-C7 cycl oal kyl-(CH 2)n- , OHC -C 6 al kyl, aryl, or
The yab Gidg@ienCaleo abkipinsriiee cersténtRRMNEIS of thd dipbinahaim ayd tHe first

C%t%ﬂ%h‘}% (C‘é—@@ ogﬁ(eg ﬁ%v&%w F'@(Eizfr&r%?nt? 8&?&2‘?%% F%ﬂagments
bNHER: £2(dBon, of HEWGEE S)itdé-ht, thEddaBORY termia- «E(is) hé@'yl chain CH?1

2) n- NH- C(.O) - 2-CrC .6 kyl = NH - OHCrC 6
AGPROIRUEER e o Blore.Staming R o oqthy inge foolelsy A se)2
friagmiantdgaemméﬁcr Ctgmglhikealt c@'}\i@rlsl,nﬁ%fg_'b E?ﬁfri(a}@memNthgpgtg?mlo}sUmde

a aryl - n - or

b@%qé"ta%w Teg'ey-- ; yR27 and R28 |ndependently are H,

NH2- C(O -, C3-C7 cycl oal kyl -C(O -, or R24i

- 5- heteroar l-; R30 is CrC 6 al kyl, C3-C7 cycl oal ky
Amﬁ@tlb@y ) lgﬁvlgﬁnemq_mor@@ r@yng:?tqsdg:,r@[nb(r@g ‘g)tip]ampgen) If there is
ndePé 2ol drig- tﬁndﬁh%{sﬁg th&3Bihding éﬁ@@ﬁiﬁwbe’?@@nﬂo’él Q‘ér%rargﬂ%r@r may be

al koxy-; each I s 1 ndependently H kyl,
differant.- F(%lrgﬁtqwqe aé@&ﬁal%@quglq%mmh@/hﬂs tvmld%tlcal binding
s@ésk)élsmq(m'?he% %fboo?o@F%b@H@Pﬁ@ﬁt ﬁé@)n? bﬁ%ln%}?sﬂe while a “bispecific”

or "heteroaryl, Wo adj acent
%ﬁumt@ugb aﬁﬁ@/OCing@lbh@Y) fmrtwmqfta@r)tanrmmg snmwn trR@8s pEsequence

I @l kyl, G C 6 al koxy-, or
aﬂl‘\i:’—yg'e%?&%ﬁ%gxo F?%& gol ndependent ly H NH2C(O-, OH,
hal o, cyano, oxo, OHCC 6 alkyl, (OH2-CrC 6 al kyI ,
BB AR o MRRAA A ey
cémpbherits, vt @(i)) othef OlfuPaligraSséciated antibodies, that accompany it in its
native state, (2) is free of other proteins from the same species, (3) is expressed by a
cell from a different species, or (4) does not occur in nature.

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
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alkyl-NHC(O-, C C6 alkyl-C(O-, O C 6 al koxy-C(O) -,
C3-C7 cycloalkyl-C(O-NH(CH 2)n-, G -C 8 al kyl -SO 2-

WQ 203A®P0gycl oal kyl - SO 2- |, or C3-C7 cycl oal kyPeBiB2009/050849
2--NH-(CH 2)n- ; each R38 i%s independently H, NH2SO2-
, cyano, heteroaryl, OH halo, CC 6 alkoxy, OHC(O) -,
or Cl-C6 al koxy-C(O -; each R39 is independently H,
Cl-C6 al kyl, or OHCl-C6 alkyl;each R4 1 is

and tldigemgte midnocldnalGintiBobiea] thudajsodfragnedrds tHedebfi(sudd, astF4b, Fab’,

Rt ey e shais S el Lot s b B bt cBheyising an
aitbdG(g tond Bn RAAREIRICHI difie dfidRAdt GneF tR$ ImmuAoglobulin molecule
[ nde&endent I %/rﬂo C 6 alk

| .or G-C6 alkyl, or R44

(g Qo RGBSR LA GNPS9 D SHEof Beaieshsnts Tty eRo aegoiity t
b@ﬁ@o ahlAGHET! ft & Bt anteiydddtol d IdHtedsN@HAMISE tHY source of the
pholine ring;  nis an integer froml to 6; and each

amEbaly of HrapBRREE M, | Raasle @ by BYAPMaa phage Selection,
rdNGRTidR exprdsSioR, tAlnkgEic @hinfid &t@aryl . Anong its many

further embodi nents, the present invention includes
conpounds or pharnaceutlcally acceptable salts

gé@ﬂérelrhaHurﬁSn@e(?tefn‘t'i%dﬂég ré@ﬁ@rfgﬂnﬁy?ﬁr?mﬁ%r?% . é murlne)

wher el n IS
antgqui@seth@tairwsp@@ﬁp Qr)lmerlc mmn@glnb@mhmmunqglobuhn chalns or

B e e i

suigerendRbAHf Ghhodies) 18at (cCHR mRTIBEHgquRMGe A¢rB)edRrand Gbh-human

PR o bR Pty hetlel repymapimyugogiobuins
(réelb@Hﬂanmblaﬂiﬁﬁhl-whith’Zl%BRi&@Hfr,o_rr@ébmp!én’rwitsﬁitpdetyakminﬁh@ékegion (CDR)
0 tgeé%%ler ﬁg%&placéégﬁe{s' %gif@pg%@@{)f) g Eérlq]hhlr%an species (donor
adtidvely pstyas MbuddCirbt2dnrabbRRGVinG tHe3désiredspaifitityy bffinity, and

blf%?ﬁ&%é set’r@)lnﬁcﬁé,ﬁv r%%%%et%@q gﬁi}'}%}%@ues of the human

|n1m@6 Iotﬁlllﬂa%*replm @ms%ﬁﬂ@h&ﬁém%@&&d@@bﬁhermore the
(CH 2)n-NR34-C( O - R s- het eroary

h;er@[a@)z?,d RP@BDWBL ‘F@rﬁ@r@f‘rres'ﬁgqs Ft‘aﬁaf?efpé‘r‘%!??@e)ﬂ'” @@I—qec'p'e”t

aﬂﬂﬂbdbl%ﬁrrﬁh@}imﬁorl&ﬂjm d?%?a@x%@k%b@&éﬁ‘c’e&' b&?(a@ mBluded to further

re_[lng_a@gi)gpil(r@q %tlﬁoﬂpggr:for@j(@fe An g@@g{:al dhe hnm@nlzed antlbody will
camérlﬁé/é)s(%ﬂﬁall oﬁ’ﬁ%aes}t Bn@%d@ﬁ(}gfyﬂm@ rlable domains, in which

I ndepen

alf m@s@rﬂlamalhomtye CEIB cegaorwl iz el rm—tozthﬂse of RoMEUMman

@Eﬂwé’gﬁ&ﬁ}éh anﬁ@%g%é)a@%él l(-?ﬁ?é:f(t e(%&sﬁar@lt@'%é%ﬁquman

nn@o@vnwosﬁfﬁugﬁbquenwr Th}e{hamh;zeda;aetlb@y}-q;ptlmeﬂy @lso will

@)@e ?t%_%isgag? ti &yA& gﬁ'@y o[gko‘ﬁuy éﬁé%—%r@ Egloe:rogdgrgglnq%c)
ty@idaw thatbof @BulﬁﬁnmylumlabglpbuhrRmtlbcRﬂeﬂmam;/e R8 rdgiondBBdified as
d H
dssqRrd IR PSR 5 B g e BT SMERS SMiglids Hivagge gF more
CDﬁdﬁplﬂe dlwm }hyaé(;lrf@nrcrﬁifdég&;fiﬁmk?l are BE@reldgng r@sﬁReétglt(zwee orlginal
al o : .
o oS HER E1S 218 ed o e DR g ER b SAE 5y fore CDRs

fréi@h& 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.
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6 al kyl, aryl, or aryl-OH+CC 6 al kyl ene; each R24 is
i ndependently H CC 6 al kyl, C3-C7 cycloalkyl, d-C 6

wha000a09998 , oxo, NH2, CrC 6 al koxy-C(O -, NH2-B{THB20H50849

2)n- , NH2-C(O -, NH2- C(O8NH, OHC(O -,

NH2-C(O -(CH 2)n-NH-C(O -, (OH)2-CrC 6 al kyl -NHC(O ) -,

or OHCC6 alkyl-NHC(O-; each R25 is independently

H or oxo; each R26 is independently H OH OHCC 6
Thisldgfinitiam pf a 6Ghag Jantikbdy iNelRdeCa@bodms donfpriing at least one human

Rp5 S Do 3 OE3 ot e A Ly CofesglpePigec Qe suer

eﬁérkpﬂb is éﬁaﬁﬂbd@y@oﬂﬁirwb rﬁurlri‘dHEght B3 laAd Q:ﬂmaR?r%ak/ﬁ chain

ende I Cr 6 al
PV By By and @?C@@E%@é@%ﬁd G328 feghniques known in

tHerﬁiﬁplﬁrUﬂ\%erb/odﬂneNF@@(r@marﬂént@ddy %aﬁledi@@frbﬁ a phage library,
mdegendentl% H, NH2SOQ2- , cyano, hetero

Whaeghaicanacedierk §xiyresess eynagn anighodes. (M@ugm%%,alc(laya Nature
BRACNGIbGY, 119ENSNAIHeYs bbb BNAD, @Isras:ab7iENee; N

I'S an 1 nteger froml to 6; each

Fon@epho0tToRR] Winr HAP, Ol Sot 207 B aMATES a4 6989, Mo, Bio,
25% 5%1_}6 %%%Mnﬂﬂodib%tﬁn%c\gﬂm m!al'ae%g ﬁt@_cmégfiﬁm%oglobunn

I's R4i enz
Ioc,Hzto isansgenit-aRim@gs¢.di. mj¢e In@mch theviinslogerousagimuRpgiobulin genes

h{{r Bééé_géhuﬂ&y&%m%@%aeﬁae\r%%ip'ro%gﬂgg%’%%%ﬁjrw S. Patent

NGS5, 5% 80F;, 5, BRIH8Q; ©) 569,825C5,625( 126835 533@826( @)d £:861,016.

Aﬁ%&ﬁelﬁﬁ% @g%%ubo%@@ ﬁ%)g}% %@%%ﬁg%rﬁ%n B

lyREDro&(is N2 ploduice eREdGbbdy RERRRBE&GHinst @Adrget antlgen (such B

WPpRYER M 4% P8 esth EoRy 2, BT ST e e Bognmmunized i
vitrd). 0862, @.¢.| ERela@H: MoRddordal 2ntibodies Bnd 88heer RtYapy, Alan R. Liss,

5-oxadiazol yl - Rl , 4 1-5-tri
o376 RBRG S057es e 1191R) TE RO oA GBI PRI o] G PEt No.
5RE8GA3, R24i .5-isoxazolyl-NR 15-C(O-R 13CH, R24
5-thi adi azol yl -NR 15-C(O) -R 13CH, R25i
-5-tetrahydrofuranyl, R25i -5-tetrahydrofuranyl-CH 2-

A sw\@@cﬁalﬁ’aﬁﬁﬁdo@r@é@’d) is Bgﬁhtlbo@ytlﬁwm‘:'ﬂy\ﬂ! QrﬁkﬁVH%lilonB%ﬁé paired to
hydr oi ndenyl ,

fcp@ga @ggom@tpqlgp@g zmmr@@)hn rth@.ﬁnaqu them to be made as a
Eél% prteird SR iRt als%Q);e RB4b34hh. 4235%’?9886_'nd Huston et al., Proc.

R33CH- N 4 % R 13CH, R32
Najl 2B SCCUSA, RS 88@3@@)) oxadi azol e- (CH

2)2 NR36- C(O) R 13CH, R35i -5-oxadi azol e-CH
2-NR36-C(O - R13CH, R3V S-pyridinyl - CH 2- NR36- C( O -
DRbedids ar@ewalensumepaz @hfithodizs iP-WRIGV B(aD0-VIRIGTEINS aR3V

egge%sleetrc)f(; c?rr%; Igfa@réy@gepﬁﬁg%_ﬁl%@a I%k%?ﬂg’t is tgggﬁort to allow for

pdiribg pgtweahitde bwd d@hains RniBEsbmeRhainrtvepdtnl foromg the domains to

pé%hﬁg@%qt@fg 1%%?{?{%19%%35 a&gréﬁ%t%éﬁg antigen binding

silgs2- NR36-C(O) -R 13CH, R37

"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
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1-5.tertrahydropyranyl-(CH 2)2-NR36-C(O) - R13CH, R38

1- 5- phenyl - R39C-NR40-C(O - R 13CH, R38i -5-phenyl-(CH
WwWQroMp908 C(O) - R13CH, R3Y 5-phenyl - (CH PCT/IB2009/050849

2)3-NR40-C(O) -R 13CH or R# 1i -5-benzyl; wherein RL 1

and R12 independently are H, CH3, (CH3)2CH,

cycl obutyl, cyclopropyl, CH3Q(CH2)2- , OH ethyl,

OH propyl, (OH) 2-propyl, cyano-CH 2- , (OH CH2) 2- CH,

b@]H—Ii@blGier Ely-oBkids minfids thy vbogda rgdieis-bf2antipodies derived from one

SRR I il Wb dnserePOGRI Are Rahdlghbug foufs Foaignees i
aﬁt)bdd(d%&i@ﬂlved R at‘ﬁotlﬁéﬂ'ﬁﬁbﬁ)e'éNadv@h@gé/{o, su(cﬁ}dabrﬁéirc, fofs is that, for

cl opr op R21R29 R 3 R 3
EEPIR G EFEbIP O FRILFRT A DRARESRET S5y Known
s&h‘@& u redailﬁ a@ﬂ%b@%@ﬁ@nﬂa@@?B&féﬂ@'ﬂandﬂ im&AriBosti?§anisms

)2N-; R22 and R23 are

N e R AP L O o/ K A A

@ﬁ% QhWIbthQibria?tﬁH)F A has@hb abixtag®bf f t d
P IonC]—|CI—|-; each R24 e:és |nadsependent ??/ eaéI?BO preparation. an

t@ymp@cﬂy isnoHsiferted by ke FeweepE corstant r@g@n qupq;g human, is less
Il%[geﬁlgﬁaﬁ&@nu&g&?p&%@rﬁ% étjr&a_n &B%Cﬁ&l_@& ’b e_antlbodles are
injeokgcbthgn aysyld ielgonsiant regiondrerealipn-maT B)urce.cHeevaIsthe
LSk , 6 is ind dent |
RS 8 o e SAERS ™ o CHSCHEO a0 ;

R27 and R28 are independently H, NH2-

ACYU%&&ing{a??Xlreﬁér?pladssslgégs%gpazrllglgw %%EQ%R%‘QE c{f;(agF%Ne Iic,egauence

FERR(HZ - Exech@ary, “effectoytinoiiorspircludeatty B8dingscomplement dependent

o AUSRERE0EL ohS B gl Bty SRE B3R pmegiged ooty

(AIDCOY; @ha@b@t@ls oGﬁn%@)JIatlorObf HBuPate @ceptoe@(thg & cdll tegeptor;

£ ,
BCRleEngant PYedlr EhaoBes i Ing Foaedon fhamgembined with

aNth &dmain G30an Bitith sty Vtialle doxaA®| arld. cahmheraiebB&Id using various
rgment iI's CHor N Rl isSINGE-LENS EXTENDED

aW‘ﬂkl-”W” ] @@lﬁri foney @l’@@@sﬁﬁﬂ@”@ﬂ%ﬂ%@ﬁmlﬂl‘@ﬂpw
[0001] This application clainms the benefit of priority
of PCT Patent Application Serial Nunber
ApPrativeEEO8N GO S (RYIOIT iCOBWIiseS fre BARG §C10 9eaurmgs ideqdgal to the

amocébld §e(?—"at e& B@éﬁ?@%@%n fcﬁfn@ﬁﬁﬂﬁﬁlr@ eAe{dlank Pl rezg7on comprises

Eur opean ent l'ication Serial No. EP083059
an améep aeid @@@@m@rwmqw diffesgTora gt wha @ﬁtlvesseoru@ma@&rcm@@ln by virtue

o5k 25 s 52 o RAGSER MY byl fdor uncon o o
ngfitecsequbence oc ediem dergfatelply Hhefvafiant|Ft regiegihag ad {esstomg amino
aﬁp%fjgﬁrtut'io%uéo n[&%e('j Fde%égfz\fet & ?ﬁ?en Iatt; aééq%r?g? ttorIﬁlé Fc re%on of a

'zes a Si i magi ng
pangst polypefdidbne. gaﬂr@a@bgumrr&jto[al@DBﬂenFﬂmlanaeﬂ substltutlons and

o{ei st el e T5 oot P RuSY PR PR AR A i peduence Fo
regf@mon intie s axhiarsef tha peeenit pulypeptide. The variant Fc region herein will
preferably possess at least about 80% sequence identity with a native sequence 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.
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applications such as bionetrics (e.g., iris
recognition), bar-code scanners and cl osedcircuit
W@ 200eitd®doNn (CCTV) systens. [0004] The opti cal PCI/ER200PE050849
of EDOF imagi ng systens typgPcally include either nore
than one |l ens elenent or include a non-circularly
symmetric "wavefront coding" plate arranged in the
entrance pupil to inpart a conplex wavefront shape.
AE@@@&he@]mmtlﬁw:depm@engceilyee@a’mda}ymme@iyf ahdl LADOC” refer to a

ciffep B tsraar A i Yorapoti ey PIEKGyGrF dudt GREep Fg receptors
(FoRS) (G OmasrankillerqNRG beﬁ@ﬂ@uiﬂ@gbkﬁlsj aredeaci@phiged)gecognize bound

devi ces there is a need f EDOF i magj n

R0y S a5 S0 SHPRpEea o OHlE VA CUaRDCC activty
o4 hidleddlecodfiiderdsPln begssteeq aBMidn |h)0|tr03kﬂ>®'5%\§.sﬁf sﬁbﬁas that
I NVENTI ON [ 0006] The esent |nvent|on is directe

desrriert dhted PPt £.5006182 qestdd) 3¢ Tralghely @V@%%ﬁﬁ'ﬂ%@f such

a@s IR béi’ﬁ‘)lhe?a\l' Eb%mng&ﬂﬁl'U(s,ltebPQeI@f(PBMO’) ANK @é‘lfs Alternatively,
el enent and an aperture stop | ocated objectw se of the

0'[ @«#@tmaéwé}«@ccﬁﬁ: vityeg{dhe melrsnte ofdnterast U‘@Nﬂ@cﬁ%@ss’t%ﬂ vivo, e.g.,
t t: I -
R R A e R A oL oF I PNAS U, 2o 092
V|ng substantially no coma or astigmatism and
perhaps some chromatic aberration, depending on the
spectral bandw dth used to formthe i mage.
A luesdl hglrem ) Etmeeoeptﬁrl gt dtcRO dleseibesa feoeptar thet pinds tptiet Fc region
id
o%}?ar?db% o ap elafga c?gglg .5’%3&%@% erggfe%%k% i F‘@\; MoV, a
piaesqrest F(cR istdree winigle binide rani IgGaamtleQQamansmatrmepﬁm and includes

SRR PR EVRER Rl SR A She P Mo Byt ano

alterviativglyaspliopd farals cam@eaucbm@restRln@cebtoas Belnge Ecl/RNA (an

el ement an a e stop. ran ctw se af . :
A g P ana Ll YRR (GBS BEo ol BT hagesgmilar amino
a@H@@GuelﬂJ‘esf’em@’ ffé?@'rlrrfablﬁf |haﬂié @ﬁo@és%&]’o%din@th%keo? BARS are

form ng ] ect .

SR A1 NS 39 1 e ReuriSismungls AHGEI% Hape et al., 1994,

IrhREROMEthbRS, 4:9%188; Anfdd Hbﬂé Ehar abngmn aqdi giid. IM&P' 126:330-41.
el ectronic raw i nage. [0008] A’second aspect of

“FaR 4RI OF1UAES YIRIoaDGALIageBior M MR 4 geswaﬁlémf@h@e transfer of
nfa‘tﬁthﬁ{gG‘s'ﬂ& Héq‘@ﬁJsE(@ugéW&eal Pﬁ@ﬁ@%sﬁﬁmﬁhachﬁvﬁs%'?' dnd Kim et al.,

connec e sensor and adapted to receive

189 Jptomerel..24&24@)-gi t i zed el ectronic raw i mage using

digital filtering to forma digitized

contrast-enhanced i mage. [0009] A third aspect of the
“Gomplameohdépendenteytatdxioty” faod ICREG” aefet toethe lysingaof aobjget in the

. . T .

PRSBHAES, R8N, et ARt bolBBGR ey i ilReq by gre binding
ofthe dipgticoaiposgsitad thd Cahplemest sisserofC ég)so ragheleblelas;e g. an antibody)

ofnEEr eyt S ShodBANERS. T4RRsE AR SR Lt RS a¥oC assay,

e@nras.l ﬂbs@fbesmhelalzmio Bbetoroadti adnJ SArswrah. NMétadbd€).22R:16334A996), may
met hod further includes using an image

bg@ﬁg‘grlchg el ectronically capturing the raw i mage to

forma digitized rawimage. In one exanple enbodlnent

this dlgltlzed raw_ijage i s used directly for th

A@u“@%ﬁ’\ arl itheyterma Gl nanth @ntieed kﬁén%ﬂeéséﬁb%f%ﬂgeab%@ refer to
aﬁahmfhyfmbamt% dyteé @Q@r@s@hbg ve@blyhdvid @dord nbhfbers ATCC PTA-

raw forma contrast-enhanced

635020) ARCEIAT AMOORGYEAR amoraee Sarbints GF P Aheaty cgi and ight

chéTﬁ%P@oléY iGHE érefshB%nﬂ BEQawﬂQSé fﬁ&#d@ﬁﬁ%”@@ﬂ JOPRAR of
an object at an imagi ng wavelength I. The I magi ng

syst em i ncludes an optical system consisting of a
single lens el enent and an obj ectw se aperture stop,
wherein the optical system has an anount of spheri cal
aberratlon SA vvhereln O 5I < SA < Tk and vvhereln the

e — e
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provi de an overview or framework for understanding the
nature and character of the invention as it is

W@ @oex08 The acconpanyi ng drawi ngs are i ncl udedI/iB2009/050849
provide a further understandtling of the invention, and
are incorporated into and constitute a part of this
specification. The drawi ngs illustrate various
enbodi ments of the invention and together with the

antéscly iGt (imsludiey Caothia axpKabat GDIRs Jare nicigodramatically depicted in

oper at | f Lnvention I.EF. DESCRIL PTI ON OF THE ,
RRie REAS B b S Bl ackuThismedh AR aR B R a4 eference in
it ¥atirplye TReBoghoEsbtidel heaucéd'iiﬁgltf% heevg ARBdghi cmg'h Vgiabllzel regions are

syste rding to t resent |1 nvention; ,
BN LGB S B0 SHE Gro g ea <A & RUpRwGT if desciibed in the
Edembles of Mab2007e034309, thBenkfe FonitéMm e MBich)s herdirincoriperated by

1, and illustrates an exanple controller; {g%)ﬂ] FIG
reféregcs, Bl 4t agHmangeRuaaAcianal blagkng/mriigasy (52) alpich blocks
biABINQEHY ATty HFARS nkHopBRtiRCEBRIPY aHNAY ) @b 8RS EPT neurogenic

i magi ng systemof FIG 1; [0015] FIG "4A plots through
vasseilatatitre caygsidd CGRPrielease-h& 10 ap lgGRAFmoagclenahsatieGRP

. - or L ou e .
AR PabRS AR A] b RNyl R SRS hhiB s taniopy precursor,
dengied aluMysb A9 as idbetifedtip atscMER usiy spiegracadld preparee froeva mouse
. MTF _.as. 0 i ned usin st ant gai h function, process
riBpniegd R BURER At BEG BrE BRL Al St u i Bk B B Rina cels.
G1Mi§l¢f99tgd;by[@@fﬂﬁﬂ; tHd rﬁuN?&f'@EQ)d&ivte?@DI¥$)btlidht and pedévy chain into
enhan MIF' for the different cu ositiqn

S qRAaL B SPn et stairts bien RS ieRacin St & inpes
niﬁhﬁogﬁl?}gwa@h ?gm and Slﬂliaﬁr&ivydmm%o(rh@mﬂﬂ Hﬂcgd% nit\)llfﬁiogfs Q¥ere
. the differen pcus itions rou ased on
mﬁr@@umﬁjn@aﬁﬁ Fé:fdom@ gﬁ§1 t? @@q@?ss’:m@arg Fp-ge%ppéq)r&ct%@tlon. G1 and
nulRab7ED8RSE bikeh sHEWE USrdRaghit &b ke BPiogemage of an

edge, show ng the overshoot Dos caused by ringing in

the image; [0020] FIG 7 plots the raw MIF and the
ARULBY he feh RN ERRA) “&BFaRd “P8BEdY @oUsrel el ihtERhaA§EIN® refer to

recovery of inmage resolution (contrast) via i maﬂe
a@?@&é@s&@@?[@@]mm@or@)\aﬂt@oﬁyFﬂS&eS@'ﬁbQ%é W0r_19 Cetal.
H?br“ié&n?&ﬁ%:@@ﬂ'd%g@@%. RAYbd ?é?d EERRLEof (HY I*Féévg'&h%iMEFn)d light

or an ideal imaging systemfor varying anounts o
chizin gatiebl@sediens aasedwhyn SEEVIEsNes.t9randgll)- dhe[pobzagleotides
. | - . . LT

o e AR Ok T A 10 R 27 o
28 .ne GgRaprriiaws of eptibedy Gliatehpronisled s BEM €] Nop g to 26. G2 has

i ndj ' i_mate. t focus and t he
b%ée}?%h?ogl‘tgi Qgrggggrﬁﬁ%’{hggaﬂﬁegggggg iaglé)i'r equency; [0023]

FIG 9A is a plot of the nodulation transfer function

ASYEEL o2 YRR BIBUNLS 401 el 0045 S 0k 2 82010 specitc

biab@griateraptio®Shat 0Gcufs lbetvadeditge antideri-temiziaing-sito ©fian antibody and

diffraction |imted F for conparison, indi cate
1yt 25Gen HEOUGROh oY (o 2afbah d ¢ oG arPaly Skl wiee
p@fteiflirfdin £CA/Lot bthevietimirdsayVEndRioes n@ﬁreﬁb@et&ﬁablzw\tith unrelated

for the MIF of FIG 9A, illustrating how the depth of
PRYRINY)- (dashed line) is axially extended as conpared to

the diffraction-limted case of FIG 8B by virtue of

the presence of sPheri cal aberration; [0025] FIG 9C
Aplepitepre that tapeeifiedlyrirdss. quiprefgrentially bingsa(ysgdgrterchangeably

I . a -

h?ﬂﬁlier{) rtg?vﬁ %m.ztééo?/h chQé p Igbnéggggﬁr 2 %gﬁgﬁ?ng{ddPﬁocd (h HEGR, 594 methods
tadeternzioe saeh spadfiscorrEergniebsndirg es: alsomell Goown én ihedrs A

i pat bt f e |© '
oRlechRRa S R rdl 50 B (SRR ohel pHAEE R e
for an optical systemwith SA = 0.7l; [0027] FIG 11
is a schematic diagram of an exanpl e enbodi ment of the
single-1ens optical system of the EDOF imagi ng system
of FIG 1, wherein the single lens is a plano convex

e R o s F A/ 1 o~ A~
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position when the optical system has spheri cal

aberration; [0029] FIG 13 is a schematic di agram of
wa@rooesess e single lens elenment illustrating tPer/mBA09/050849

of curvatures R and R2 of 12espective surfaces Sl and

S2 and show ng how the | ens shape or "curvature" C

changes as a function of R and R2;[0030] FIG 14

pl ots the anount of spherical aberration SA (waves)
assacitss tbee ﬂrequentuyn riarteurapidly, ivith geeatemdyiratidrearsd/ e witregteater

of90Y Pl & v s sl o sikstide B 1 coRS Wi anam e PR o

SLEds#arfdeémAlﬁ/ aﬂatub@dﬁ‘slpe&maen@ Hirfs” @erprr@&mmdumndgaa@etarget if it
bigarv gure Cn ged 1o maintain an nt of sp

m)u
S SiTit ayety TBpreoad g PadPRHED areaHEL Figanan it binds
tPdthBOSUstdriceat / 94186 SInBEtoddtdy raading Mis H@ﬂ'}ﬁﬂicfh ffhaF f&(bxample an
mm [0032] FIG 16 plots an _exanpl e range of
a'étéboéiyf(ﬂrnr@f)EGBhoroﬁfp'tPB%)atha\ Hhegtinaky, onfieless 'aﬂlh@”ﬁﬁ%? ?ﬂJFﬁt target
nfay dr$néyWH(ﬁ Qpbifcdlly ’6? B}é?érﬁh#ally[tﬂ%%]a gé(féndlg fgb‘nS Rs such “specific
schenmatic diagram of a single Iens elenent
bigidingl er psefgrem ingiag) d@sgxpéﬂ@%%ﬁmw@u'@ (aﬁh@#%‘l 'hCth'@dUde)
s i Gl f f
ROl BpRfo” fgBliy, B8 RBeASHNY SRS Bioaps
prgifgrentiql pindinger sus wavel ength (nm) for an achromati zed
single lens elenent having a diffractive feature,
where the achromatization is centered at | = 590 nm
The&s6is “polgerttBia’,i"slignpepiidse; ipeplided\andf protainngreaisedns
0 | 0
m?érg%bte%B@g%fé Egcéé?g tg% éré l\éggr‘én{?p & & a%&%%r?gglg.r ?’Ih% r[1)olymer
maly be Imeagd)rebrbaa:hedeltemmmormmsengocaﬁeﬁ émmcadldseaﬁeatmmebe

.and show the diffractive ch i c deviation

G By B dadtd. i IS Heisp Sy aft ity 388 bBivmer that

hé§h§er$hhbﬂﬁ@& n@fur@lysdrﬂtgd |ﬁtef\@nﬂo@|f6tﬁ®(dmd1@\d|$w|cm bond formation,
Fresn i ke di ffract %eat ur esi ned ore .

IR, 'Pf‘c"pé 'PPa?‘PedHa "[rb@ QTF’W@?“ ?%y gt Pé?‘ampéﬂgaé'on or

mdfica®dn, %u@rh BQb@njbgétﬁ)n%mMbehﬁg/d:d}ﬁp@fbn@m%tn‘&m@d within the
diffractive feature (not. shown) and aspheri cal

defififorcars; for QG@QP'GFP@YP%'QGF SORtRING Qfie FrMPIecAnAIRISII @8 £mino
aélfi (iﬂ@lhhﬁ@' fo%k@rhbl%' uMl:ﬁuraf Qt“nﬂ% éd’t% @td‘ )f é@%!l‘é@ oftr%ﬁtn%cﬁﬁcatlons
formed by the configuration of
ket Bdhe agth digpuinfersissthat P%ﬁ%? ”ﬁ% P‘ngQFH'é'eF |0f §‘l‘3 invention are
Gt r I
BT O BLEF e RYPR e B S Ry K it or associated
ch@ig.on's fringe pattern and define the rings for the
diffractive feature on the objectw se | ens surface of
the single lens elenent of FIG 21 A [0041] FIG 22A
‘Radyrackotiden bl (udieicpadi o usedinteytlearigenblyihesgnmgfer to polymers of
I fiel
g L4 R BD o R TIR A PR e BB Bk
dedxyrihenwilegides | rehm@uclaaigiasg moyified aluclepidesnortbases, and/or their

ahdlfas, D Bnf st ot Bk PR o RiEetbg Aab AP abrad 5 DIRZT Ra

pblyelechsaurA/ pdlymeslettideinmgy consprisstrandified hyclédtates f suehdsahethylated

b RIdPE RO of BIEENS SO RN (16 nigeaide stgcture may

bé fep drteRBISsTO redreffter é@ﬂanﬁﬂ? eriihegydlysnf ThB%ehGé’rﬁﬁet df@ucleotides may
exanlpl es of which are ustrated in the acconpan

bey i Rjed byReR@EVEleopEs SBPRNeNts- DBan?Iﬁ?tfd&rm?)éP%?ﬁérH@é
nfi‘)@ﬂ@ﬂ Fter oIgmeRLstiohhE QNGB Cdﬁ'\ﬁg&@lbﬁ%tﬁ%labé’llrfgeéo%pdn@nt Other

like or simlar parts. Various nodifications and
tyaes ef @pﬁtﬁﬁgt'%yn%@d%@ree&am% eCARS | BiRpHYtiek ahgneser more of the
né‘ﬂu]}e‘?lk%c&tﬁ}‘ﬁnéﬁgaﬁoﬁﬁest\m% M §§§8% ihBHRIMdBBe nfHABORES RN as, for
of e different exanples may be mxed in different
ways to achieve yet further exanples. Accordingly, the
true scope of the invention is to be understood from
the entirety of the present disclosure, in view of but
not [ mted to t he enbodl rrents descrl bed her ei n.

~rN A AT e T |
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symetric optical conmponent, and does not i nclude
so-cal l ed "phase plates" or "phaseencodi ng" el enents
W b@v/109pp8 cal |y reside in the entrance pupil OPCEIB2009/050849
optical systemand that ard3not rotationally
symetric. [0046] The phrase "extended depth-of-field"
as used herein neans a depth-of-field that is |arger
than what is normally associated with the
emmplesiposmiwng udchdrged tinkeyeb i(egt, ety tphoaphswsdse phosithetriesters,
xt ended dept f-foc Iar defl ned.
PR mifale o e SRl s 22t vatketatdkd I Fae® (SRans. on
phé@@@rdlmbat][el pﬁ@bﬁ&@ditmﬁaﬁeéaéta’ )&ﬁo@&ﬂ?&ﬂ%ggﬁbnﬂhﬁthmoieties, such
contrast of an initia r "raw’, i or ne t he
a3 Pl %’%ﬂm@%‘tr@ﬁ?fns[(@(%sf]ucfﬁ}ﬂs%%30’89% QEeH %?Fﬁl@'es ply-L-
lyéidleUes. ) Otho&é #ith ileRdRdrs ¢aY., aRAAIhEI R0tANY, 368 thele ddMeaining
i mage space. [0049 A general i zed singl e-1'ens EDOF

C*E'ﬁi@‘iobsa (€-9-nmglahy radieadive imetals, kqrog; '§8<ﬂnet?'§i Ptonelfossy
c&%élﬂmgeal@me@ %@»b%l‘ﬁfmédlf‘éﬂ ﬁ‘nl&a@%( g%glpﬂg a‘hBHeﬁ@'nuclelc acids,
systens for use in the generalized
elsyseewell ep neredifizd demsotdie pelmpdemop (s Gurt eﬁ §n)é0f the hydroxyl
I f
O RS PRI 15 pREEAIT N S RESR UerBHiopeRat) SRS hosphonate
gm@lpa,cmmsah@ig greunsherqe@eehy standerst profectigy groens 1@ activated to
plopel A ARH0ES1q AXNy pdpeaiel bl Po 2oBIARH 1680l
smmtselwﬁéiﬁtandz’ terdinahObipeant her ghaspbprylaBed ocatbstituted with amines
of @Jlgggit}:wag‘sin&%%%% %(ﬁeggenseé)f%@ﬁﬁ -to é?%éébeéear’@%gpcﬁ?erdw droxyls may
alan;benimsehz@ldttelstamglaﬂi @oTtisg gsuwpk. eﬁ’@lmheleethﬁsaiaasalso contain
tical elements o
BIARERE PR ArGROGIBETE ettt =85 ebdiBB TR g the art
wicﬁtj&fgaforrmlmpfe QatQ-atetivl-, 220-4lyi, al-flumgnérf 2’ eatdoaibos®, carbocyclic
(M an obj ect gl ane OP . in an object space OGS and an
SVQ%@@aBgéﬂ%'aPWPH gﬂgqrﬁ@mgﬁgg%gqrgsu%a BEBQ&OS@B‘W%SGS or
Iy%‘%@1 p&/r%ne@é §@§ar9'f§%o§g s@gﬁlﬁstgé%oﬁ%tﬁ%‘é@§%&a% ér{HPcQ;% and
formed by optical system20 i's shown in |nag ane
abamlc gl eesidecanalegsmsuchrasanetay! rd'hﬂsé’@t @nsseramere rmquﬁ%m"ter

2P 1R BOORERSRL il SXSDET RO 1500 o
inctude bleutiaregetlinaites tpeembndlmnfsnwh@emmho@mh@t@ is eaplacediby

PRIBMA PR COMEIOTTO R I b LRSI FEFOR 0 or o

(‘feemacetsl’), in Wochsackh ed?’ |amnﬂepemmtlpll-hmb%ummtbrlt&substltuted

Rl e R PR i CREG Bkl BciaPop

cmml@gmrdaramjyammmlh linlazx essoip eqi0|)0ﬂ).$|d0tldﬂ§l nesdliba iddnéisdl. The

focys" position es ely. |Ln actualjity, these .
pischiiRg BSRoR anpi< B poiytieel Seietaifd biiergm. indluding RA
af@epact i ve depth of field DOF and depth of focus DOF,

and are typically curved rather than planar. The depth

of field DOF and depth of focus DOF are defined by

AtD&ri DI ORL)IA” @ﬁa@%nﬁ%dy&@ferﬂ(ﬂh@%ﬁéble a8lorh BEthE antibody light chain
interrel atlonshl&eand nportance in _system 10 is

oninggs3ig ragip. of I%F‘t'B@qubWaVP’G@QG‘} e@wygrtaéqnelqylgpg@bmatuon The

véﬁbcﬂlél%%r%rbf 'tﬁ@ﬁ@aﬁ%?ﬂ‘hﬁ h8hdim éécH“é@ns%t BRILPEEMSWOHK/Rgions
surface 32 (e.g., an array of charge-coupled devices)

(Fé?)r@ﬁ@@@ie@hby|twﬁg@ompéﬁﬁ@ent@ﬂt¥éieb%mrréraﬁérag@rﬁr{@DE@e alsp Known as
hi R O& ale r \gﬂﬂn%h Tihg GT')IQer @J&Ir(fh%ﬁi‘l 48 Héﬁft%g@th%?'ma@ose proximity by

Initial I mage. I n an exa di nen

thaﬁ%sea@%wy@rths@t?%s iﬁ@mdhehemr ghain rmnud@ée to the formatlon of the
SBAETS, Hhol SRBoERRE RS 2 BRI Sonhilyorgetgmining
up of 3000 x 2208 pixels, with a pixel size of 3.5

m crons. The fullwell capacity is reduced to 21, 000
electrons for a CMOS canera at this small pixel size,

\Nhl ch transl ates |nto a mn| mm of shot Noi se of 43. 2

I i .y o o o o o o ~rN "
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of the various conponents of the system Controller 50
is configured to control the operation of system 10
wa@rwiemwhgides an i mage processing unit ("i nmagePCT/IB2009/050849
processor”) 54 electrically4connected to i nage sensor
30 and adapted to receive and process digitized raw
i mge signals SRI therefrom and form processed i nage
signals SPI, as described in greater detail bel ow
CP&R35561) dnl e(éprd‘aahsbaed ©he1rmetsir$pedleag;equemfe \aamaeohtyrtpbe Kabat et al.

sBfices of BESEnS &1 RApbeSthg e iniar. GEed e Mt institutes of
H@QﬁﬁCBemﬁ?éﬁda D))t &kl (29 an=Pprachbaked bu@q&tﬂlog@mmﬁdres of

P hgeranBog comalxes Ity tont ¢Hem Retp 2445371 Arlpriseast a
(109740 Nubflec[ BB 67 3:on7 B3 8B X AEAUsR deERAA] IEDR mbyP&er to CDRs

processaor 54 is or includes, any processor or device
d%fg}%imyeer@pr aReach Agbwa §@'F‘|bl$@t'6"ﬁ Ogla@th\ﬁgp@aichgﬁ ructions
and includes, without limtation, a general- or
speci al - purpose m croprocessor, finite state machi ne,
Aceenstantiregion cef Anantipody: esiers4p ﬂ‘rﬁr et irpighet th@@PU)Ody light
Q I
C@%Iglﬁgf%;%%%lesmg opéb'r |cfh| %‘qgﬁ a@{(ﬂdﬁ% r{g%g%ﬁa Inrrr—fgtnh‘e‘r Qloh@ or in combination.
processor is an Intel XEON or PENTI UM processor, or an
fo OF f he. |1 I
AU HEVN o6 BRI EAREERE! o ol dFadfeclBme o
C&RA sntichdyt) gefeps ocarsadibotamirichds ablerto bjratd GGRP and inhibit CGRP
¢!
b.%%[@EJa%&?fty %ggy%r dgwhst Ja%ﬁ §Qﬂg¥vgg&§.oﬂﬁ %318 g:cg@r‘gges Sggéms&ﬂntrbody
e#&mrmsehenmouestthet tblerrknahragnsmzy sum)f@ssortredtmey(mcludmg

SBATREND T RAT R Bl EPRelb e g g v be
ehﬂiﬁ:tﬂlygjnﬂkrstda&tl?él\t?e@f@r ‘i G@Ranl@onwﬂadely gmonigass all the
stored . a series of .instructigns executable I.mage
Pl ddentEn Tormsa il anp HchoifR Sldenend CRarerBlivies wgreby the
CORP HSES aZTERP bidkgicHl |a\éﬁ’v|t]/28r m@@@heéhdeac@@mmdﬂégﬁcar activity,
ar enovabl e processor-readabl e medi um 116, such as

aersuReiAN il uliedpr sereagad OBPetrtrqbée%trbara/gee%agfuhﬁiegree
E&Qr%l%]; of BAti-ERP BRGOASt AfltibbhRsRFEpRVIdedMegdlhi on may
be 1 nplemented in various enbodi nents in a
rrachl ne-readabl e medium (e.g., nmenory 110) conpri sing
g?&r Rérdi r?aéi?d%.'teﬁutubgsﬁf) rﬂéCFéfé’r@.Sto Ratéhial mﬁrﬂfﬁﬂ%%a@i 5&% %{IFe (i.e.,
or softwar u @l) or causing contr ol
frpefrpmmrﬁarremﬁwhmemﬁ etdhdy atdeast&OF4 nuyeops@reprerfﬁrgblmr least
9%%@% ' rﬂgreféféfreggnﬁsl}rgtu IEEQ Q%r%ngér%”mrog% E@%?bfg?ﬂeas{ Qf% pure.
menory 110 and may be transferred to main menory from
Ap‘ﬁ gﬁ’nihclﬁ&é)é’ swﬁ]dw cﬁra%&kcird{)e'll %It&rre RS éan orV]‘Ea%rbeen a recipient
ored on renova via a networ
farrvanted‘s) ﬁmmrmorrrmmiemn af@nryeotleohrde/\rheertst ldoet delriinsiude podgeny of a
tro or _via other
BiieRbedl andinbrmlafe ) St DRERefy E SRl Henseet on
mﬂpHdld@/Cbr ih 086&hic DIIRA complenesnt ptodlge anginaludent cemﬁjtrm eatural,

nodul es . conpri nmul tiple dul es or obj
Ao SRIOB S BB Ko Gell Tii o5 eSlronigsed nofivo with a
p@rpﬁiu(gp@cmd@gd) of s PwertRin. on and function of the various
conponent s in system 10. The type of conputer

progranmm ng | anguages used for the code may vary

ABREUE RBraiH, OSSRl |§Qﬁ’@b?®@cﬂ1 PRI g benemif oF desrred cllnlcal
ori ented I'ang uagf The files or objects need not
resUbher PP BRRSASHT i Wﬁﬁ%é’eﬂéﬁ@ﬂ@rﬁﬁﬁ'[ﬁ%@m&al FP@HH%WClUde but
o’ RRInHRE &, 'dﬁ%%r%@%@'tﬁégfo%wrrg iS5l ERENr dilBGation of any
programer. Further, the method and apparatus nay

conpri se conbi nati ons of software, hardware and

firmvare. Firmmvare can be downl oaded into inmage

processor 54 for inplenmenting the various exanple

enbodl nent s of the |nvent| on. [0060] Control I er 50

s o g, o o A NN
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housi ng of a hand-held or portable device, such as
device 52 shown in FIG 2. [0061] System 10 al so
wW@pivoembs y i ncl udes a database unit 90 oper abPgTI/IB2009/050849
connected to controller 5015Dat abase unit 90 incl udes
a menory unit 92 that serves as a conputerreadabl e
nmedi um adapted to receive processed i mage signals SPI
frominage processor54 and store the associ at ed
agpent ekisfiamdiatpry ahkini ammssyofpt@bjoé wiflahasry apr. esaniveebses of this

ingénlets bBASIER OF et ERaTrEaltaanEs nbhiRraut BR b dRbdore or

moed of ﬂhmf@l&ﬂ\nrﬁg) |RélNH|nB@éseEiﬂB@¥berHR@ﬂew5EaR6M)aldiaﬁh/,or a symptom
hard di sk, CD-ROM DVD, or the like, on

flo di sk,
a?fﬁﬂcgﬁg‘ﬁ‘é{t% Wﬁ?‘”ﬂ)%o@’t%”éd In an exanpl e enbodi ment,
dat abase unit 90 is included within controll er 50.

General method of operation [0062] Wth reference to
Ap| eifective amouRk ofdivgs aPMBRwIth OF BRarsraceyigas RPMPOSifiomigean amount

shiflvkight t8RIREL béﬂ%ﬁbuél SrURRE A URE HARBIP N QaPre3U s 86 &2
of sensor 30 by optical system 20. Controller 50 sends

alieviationopIredlcpin 18O sersadieni Yatasfeciyameunsen begdnypistered in

S%BPHo?é(Q&’rﬁMTs@rahbﬁﬁe B8 dfiRscs TRYfs ln%h%ncgﬁg%e@ebéfnoum of
otosensitive surface mage sensor 3 | t1zes

dltllfjll sompewnd, |orrag@rmav1eaml cor@atm@ort ﬁ@near@@unt@nfﬂ@lenhw treat,
: . A

ari‘nna'éﬁ‘&%ge@? '{%E%E]tl%i{nt%rﬁﬂg %E gri‘?(ﬁn/?! brl\égerg( d nﬁd?ﬁméf%}“{/ FARGY E?rqptom

assvicatiecwith jnflalrenateny paimdes is Mhdenstdod lmxﬁwdclmlqaécmntgxt an effective
i i t

alreGaiotd 08 oAt B B AEERRL rm Blsitdn' Ha B BB

adfiiéveznh aoojnetidn witts adbteudrag dedmedoand, Efrl”prsarmppemmel‘ccnwosnion

e used.f qr certa t ypes of. C ons
Bk o gredite SRt Pt BE Pofkiser R P8 AR S Rrp oe or
kg BerSpetic @gentepdnda dingltygRet MayWeatoasideryd temrmmm in an
geterm n|n ed e Iocatlo iS nore i ortan

%WP&‘&OU” el CYIUDOHOG e OTBQ St ?re%g% Pleyssult may
b bPM stRkveYy. opti cal syst em 20 even w t hout add| tional

cont rast - enhanci ng i mage processing, so that in sone

exanpl e enbodi nents, system 10 need not utilize the

IH SROSRbEGRTAL, n&e@@r‘e‘d'f@ﬂ h%Feuﬁ H%aﬁ%%eemedicﬁm%ﬂt @%R AR Brm of a
enbodi nent, a nunbe raw i mages are coll ected and

d%&?éleé{j@cpr(ﬂée ke SLU*@DWQP’OHCH%@%’ Frberedaised fenusern gedetieralo
afiQ[Ru2ti6di 9itized) raw inage IM that has reduced
noi se as conpared to any one of the N raw i mages.
[ 0064] In other exanple enbodi nents where the raw
) 0
R oAb bt AhaRloidty $3R o B B R Rl i
inflereagyeatariy gpaéd msaans any Ofdedu@n@eevaﬂt)p(yﬁmmgen include reducing need for

e c r
o679, 48U 1 e Spg TP RugRA ids ity B 3nBleBR By vgg or
these dab ditiarss), mnamMQQndEmﬁeqwanple, when systen110 is
used for iris recognition, controller 50 accesses the
stored processed i mages in database unit 90 and
“Aroeifraaters)” inflemnbatogt jain asd/or @dyinpiosn assagizedwith mflammatory pain
recent | obtalned roce s diris imge
oS e A CTPToRRMED RSP o E YRyt SDGE aiag pain
a@d/@ﬁ%&ﬁ;ﬁbn@‘bss&:l@l@ammdnﬂ:ﬂnm@fbﬁ?}' B &infas QB paRgLtoSRII B@Ministering
30 digitized electrjcal raw i mage signal s, SR

and

an apt-E32RR RAtageniskapirgy ng“mswr?mg &sotigclydsyshortening or reduction
inPdWREsRSTEES sypitbmast - enhanced i nmages. This is

acconplished by filtering the raw i mages in a nmanner

that restores the MIF as a snooth function that

decreases continuously with spatial frequency and that
preferably avoi ds overshoots, ringing and other inmage
artifacts. [0066] Noise anplification is often a

problemin any filtering process that seeks to sharpen

a signal (e.g., enhance contrast in a digital optica

|nage) Accordingly, in an exanpl e enbodi nent, an

e 1 .
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di stances F of 10 nm from best focus between extrenes
of -50 mm and +50 mm of defocus. The raw MIF plots for

waolpdopaowpt focus di stances illustrate the MIF PCT/IB2009/050849

di spersion that occurs dueléo defocus. For each step

t hrough defocus, a digital filtering function is used

to restore the best MIF for the processed i mage
according to the nmeasured MIF. The use of this filter
“Paticatingeinflammatarg phimearaiiarunsynadtochedssociatedwhitrcihflarmmakey pain

neasur ed .usi,n n ne of a nu val | abl .
BRS¢ Bhe Su rford WaSTaBle el asiations of
infleimdediSry $iaePis dn ihgividbe dripagalkatibmbeingildabisareatdd whie an anti-CGRP

adj acent lt;) us st G&P' MTE restoratl on [0069] The
a%tBSQ'@Stn%H Pghlébeqw B@S?H‘”tm%ﬂ"% 'Ysed to restore or

enhance the raw MIF is a three-di nensional function

G u erein uis the spatial frequency al ong
Ag Wée‘i(trli’k‘i*'g d@laygtgt e ‘lﬁj@tqpﬁ!e”ﬁ Pfe'&ﬂ@ﬁ@?t%’ eAy PRANS(0 defer
hr%lels ’sIoW“#etgrd stdofige dér?d/é\%t&fnetd%&r‘é%@ﬁbf inflafReatory pain and/or

| owed ext ended depth o t hus corresponds
atSMmPKén @ﬁa‘@t&te@wsth arﬁl@@rm})ry paﬂheThlétdétﬁymﬁlbesqf rvﬁgﬂmg,lengths of
tn‘n% 8{'&@% MeMEforke(ﬁ%et &Fééée%@/‘%a'tv’&b?ﬁ \Agfrfg"tte%‘t(%‘ As is

al'n funct nanme ,
evidentiie oneltswtleéi rli\athlesiyhﬁeuffweat gosigrifieant delay,can) ingfeetl
eﬁéa@{hﬂfﬁés%bég&ﬂt@ﬁqn aﬁﬁfg%@@@\o‘i?él &&ﬂ&%(%t%vél@p&#@ngﬁ&‘éfy%am A
medot thdt ‘OBRYs adryelapruket ohihe syspt@iis a methad the) redGees probability

o s 5 8o T BRI BRI

syomptonissn blgveagtirmes arbmet WEEE cofptiteel to magusigg hesmetmod. Such

ncl udi n r
cofotianere R beg & SLFET) ts*ﬁfesm%nsa8|S§%t535?%'msbgwfgﬁnt
ntifBer &fEuUdfeets. or output or "enhanced" MIF (i.e., MF
based on the original or unrestored MIF is given by:
MIF w, d) =G ( , d) MIF (w, d) [0071] Wen the object

AdbRIRIEL sarBplenKRCIMbasaBs @n/tahatymda@mert 865 @dthined from an
function G can be used, shown in FIG 4B. The

indiviqual prg carke P§e‘émwaaﬁ'@é603t!9lﬁr MANitRERI gsgaynctedtefiption
eﬁ&ﬁn&é?ds%blo@ti%h@'@ﬁl‘?er Ilbgi@7s%]n Téheoﬁflél%lcﬁ'(ﬁigtrﬁlsolm @éé@lé%amples
is preferably optim zed eliver substantially t
S4Ghes APIOPAY SBesiMan of H?ﬁ&@ qqﬂths@rrcaH@@er@@dtth@etr@mk ?ﬁ@the
Q)?BF\ tRkredfl alhd daFhi tloﬂ_gls% nﬁ’cfl@d’ésdsga?n;ﬁe§tng§ﬁé\fg H)@énl Manipulated in
ant 1 mage quality, independent of object distance
amoBay stter tdaﬁg peerunEBents syght as by trerimeapwith edadents, golplozation, or
t
o oL gort! PP KPS, SRl PP Bt ec 2 ofbedding
inspé@Mi-gaid insehd eairxfoasedliesiogipvezbsieel éﬂn,e terys thigiedical sample”
e oﬁ%&%@@@ﬁlc&? ?rﬁdl%’ean%ieAI i @glu?%é l@% St'ﬁr%glltds}gi %Jéll %@ernatants, cell
lysategeserumOplasinaFbiGogital mud,tandtmsoeghmbtesus t he typi cal
gain in the output MIF obtained using the
above-descri bed process. FIG 5A plots the typical
AauingividulsTor “Subljedtie adAef*thrawtpréfecatfby posmntrnalnmord preferably a

shape of the.outpu e Qss e of the

igar RS e rbire nekroftsd i 1 BRRlssrbes bW, spor

aRiyiey, pateSSLENa® Eate! doghlaridshdriss) Cptirpétes fre w@aets. Whi ch

is set at the highest frequency where the raw MIF is

hi gher that 5% on the whol e range of the extended

AdeRbd hefeid, @b dorPHeank @ombtrlidt, Which Is cédé‘bl@éftdém'er Fand

is Gaussian. This provides a i ne-spre

pﬁﬁf@b'V(ﬂ%Preéﬁkﬂ‘gE@Fe @rer@@ge @%eé%)d)rfseﬁwnceze) O\M"ttﬁéﬁt '”a’t‘rﬂPSt cell.

E&érﬂE!e@ @ Q5tOMERAMRRO lout bfe bt Rimtted kO &iraRirs Midked DNAR or RNA
hyper gaussi an. For higher values of n, the contrast in

hi gh spatial frequencies is also high, but the

occurrence of ringing and overshoot increases. A good
conpromse is n = 2, wherein the output MIF is well
enhanced at I ow and rredl um spatl aI frequenm es, while

s o gy e a o g, ~N 7
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MdwA JG ( w,d) 2dw+A2 -Aos Merit function Mis

m nimzed by using, for exanple, a Newton optim zation
wak@onowben The first termw th the coeffici eneCHIB2009/050849

m nimzes the deviation frdimthe hypergaussai n out put

MIF' . The second termw th the coefficient A/

controls the power noise anplification. The third term

with the coefficient A 2 controls the overshoot
egorpssidm rzetttbrrsnpla[smﬂj? @psrhid arphiagp eettary, DINA oro%NAcdxptdaseron vectors

e | ation. At dista where t he
oGt Wit SaftRG edehon Horns, (MK 1998 eribESphuc0r "
emetu@uratdw R'lipogoroes) ind @eradraukanydet Vel stitteadvifodueatalells.

and the signal-to-noise ratio on the inage can be
determ ned, while controlling the slope of the output

AMIEed AbrdH, gé‘xpﬁ@@ékbrﬁborftfo?ﬂétﬁféhb@'sméa@é ﬁ&u@le%cf d §eaUence that
overshoot. The third termin the nerit function

dirpgds § aﬂr%”@t'%'? ot # BUslRICACIdy AHPHTEIRIYT CYHrOARE@RGES can be a
pRRfAEd sudhhsh cbﬁstltutﬁv‘ésdrra%tlﬁ@hdrtﬂe Ero(ﬁrot@r oraRRhandde The

overshoot is given by Dos.[0077 7 1s a plot of
eXRTESFANCMI! saiguansy i Ppr%f}ﬂbléﬂllﬁ 0 tf‘ﬁ ngglesiacligequeRce to be
tréﬁ%rrbgdl ine) formed using the process described above.

he output MIF has a snpoth shape that avoids
over shoots and other imaging artifacts. The applied
e ",

Agg;%gd ﬁBEehrh rmralttj%rtg% %B@eﬁh@ré’ V\%ﬂn %ﬁg% sﬁv rﬂ%ﬁ%remch,
wpan nombmdrvpﬂa ar @tﬂWS]mgradlant ebkca/vqalhe negr‘edlenmerretalrt bielogical

re f
oG ft PR R RSN i e SRR P Bhalye £ Rlos tgpruce. bu
affel redt dirrDERF tdyyany <if g stasdiaidtpedrrﬂamrtrrzaltchrrmrsrBurcfhaam phosphate
coher ent lighting at the sanme ctrum.used
bld uereg] §a||' ga{togpi/vgreé,_ erﬁWﬁ@Qs ﬁgpggs plggggetr eg}pl%p/n and various types
obwetting egentse@v@‘etreabrlwe"rﬁ@ﬁﬁ ab$6Pdr pEhetiteraib@minigiration are

di stipct sou noi se oci.ated with the inm

PRSI by e A e G DR B SLEA Tt EREPOTHEms FBpTmg sucr
cHALFCAeAbrniNAted bl Svelldnb®el cohlerRidnBiath&#bBs (H@esﬁ)r eQémFB

noi se for short. The FP noise is reduced a speci

Regingiens PHATRICEUER| Sasnesr 168 edition iy C@ﬁ"\f’@ﬁo Ser™agigublishing

C60'E%'s¥dn0|3$\ 1990; %‘hd@?‘@ﬁ“ﬁb@neﬁh’é’gbl@ﬁ% andrPrat@té f PRarmacy 20th
reduced via a nulti-level mapping of the fixed pattern

EdoMaek RHelisging. é8eH- pi xel is corrected by a calibration
table, e.g., a lookup table that has the correction

val ues. This requires an individual calibration of
Thatsim ‘wagehesahsaimiaistered] ahused hereindefgrsiodhageute By avhich the a
s&t?étér@e?hreﬂr&ah{eln?an&B?aW@@Waﬁggem& %Ht%ﬁé}/ BEE{y bE'Rlivered, in
or en 1 nage sensor d
partiauipf Eme@ysmn’agen’q@llm rmhsprnajh,{ tnet |nha@‘ecalb/ oot délrwemdahrectly into
r
RS, S0 IS BB Ebs LR WO LA O dub
fcmgxms@ ang ws:hmiesrvca 3 equteviaihih is sral aaubbm\guaadutmecathwreahmectal via
n_electr nrc devi e Pai ss

d
DRlafa, PRSI SSueliaRen s, ity ena R i el R RS
inbacardizel Béraasseouafinsadermiat nteapeyvieshica grapsraticssal, tvaginal,

el ectron the photo el ectric effect 0081] Sone

g B el BB 3Gy 6Aer PEHBEBAN-¢ 1 on

reqU|re a hi gh- deflnltlon i mge sensor 30. To this
in an exanpl e enbodi ment, jinage sensor 30 isS

Thhéffrﬁpé‘§tse? 3y’ ASSCEAIREY'A RS dh%ﬁ't%Pfr%";;'OBfOf§(§9§3tance’

cde&Qﬁi PhetRlaPn et BRdRr BhikeIGRP éﬁtagf)n|§t antitBty $58 sftellbking within
capacity is reduced to O electrons for a
tr@mpear?é harvays ﬁrﬁtemsﬂ%qnpow%r thgicgatralieavaugesystem, said
cGRBOGH AR HnirTURY BF aﬁp@bﬁmbﬁ%gbﬁrs@&ﬁﬁ)ng%r@ b@ﬁ‘rg"’lﬁmted by
the saturation |evel. 82] exanpl e enbodi nent

system 10 has reduced noise so that the MIF quali ty |s

i mproved, which |eads to inproved i mages. The random
nature of the shotnoise is such that averaging N

captured |nages S the onIy avarIabIe approach to
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OB is tracked and accurately neasured, and the

aver agi ng process for reducing noise is enployed by
wae@ouephg for and conpensating for the obj ece¢DIB2009/050849

notion prior to averagi ng tthe raw i mages. [0084] In an

exanpl e enbodi ment, the inage averagi ng process of the

present invention uses a correlation function between

the sequential images at a comon region of interest.
mﬁbﬂatwteloatsisvtlae baoied itmthesﬂ)m ahd ibnaig whsehipfehpha‘eﬂfy administered. The

eter ed by, the,l gcat.i on of..th rel at
Sie CRaFE per R FprRdh e S B e SBbE RS Ittt parier o the
bekirat ONBSO speed the cal cul ation by using a
fast-Fourier transform (FFT) algorithm The
correlation function provided is sanpled at the sane

TRE M "Rg;"l B BsacBhsremSistifentiad td R¥ertoBELSH rat& onstant for
detection of the correlation maxinumis accurate to

dispeciatjoneofen %WBO‘H)Y fe@m. th? B0WIdY/ANtIOAHFOVRRENt of this
measurenent technique is to use a 3x3 kernel of pixels
centered on the pixel associated with the maxi num

Thetard Hui. @8 usedkeremmds iigssieddp refecierthe dissgcigéqreeenistand of an
t di mensi onal parabolic functions to

algtgoogjg afn?ﬁ&n Fn@r%é%m The (X5Y) image shift is then

determ ned. The imges are re-sanpled at their shifted

| ocations. If the decinal part of the neasured (X,
Thapfasensinmentiopgsidirected & a anddicamend &or then prevpoticat araiior teeatment of
m‘ﬁ%rt[nfé'r?ag g)aml end/g’r %Jenfq%rﬁg%ghm?éﬁ{rﬁ]a%rg%%m %ﬁgg{h%'dﬁ f(iar norevention
atdrer irwgrenabf |ﬁﬂ@qmeturj/ esintangfoersytriptoms hfeniwqmlaﬂty pain in an

fre ncy. All the imges are then sunmed after being
indiy! led, taking in account the (X, Y) shift in the

nmeasured correlation. Optical Syst em [ 0086] As

ot T BeP e I eDU LRIV RRRE (48 ol SERGTR BTaqastajenibody for

tHeGhanufacturegfea mieaieembt @8 tlﬂaeére%rdloh)enﬁhﬁ trréafrﬁerﬁldf ﬁfﬂ‘lam matory
i noftheot|cal em The depth of fiel

desi st
p%fﬁ@”%f?é SHBERtANSD P! 'Fﬂ%ﬁ@a&ﬁpa'ﬂoWh%rSH\/t@ﬁtm%ﬂﬁ%ﬂm%Bﬂ? prgpared for
p iR A G aPH SIS RO NCH WHRIA WS FricdicaREnPi dmaﬁ.gfelrétgpémerauy
evol uti on of the Point Spread Function (PSF) through
focus, and can be established by specifying an anount
Inoé se&fn%i és%e&leﬁw%l |H\t/érﬁ?|6n %ré\h@és é@aﬂﬁ@@m’ é‘ﬁt‘a‘&@rﬁlﬁkﬁrﬁbgd’s{ for use in
a gl venappli cation. circle of |east confusion” 1s
therareventigr ends tﬂeﬁenGgfﬁroéﬁ‘é'ﬁ@m&t%(tpad”eiﬂndﬁ@rsﬁmoﬂnﬁ @f inflgmmatory

1 [ . t
PSRRIl RRY R e QS o BB RLRE L gy o
antfbodyduigdmOisterad @esrieraled by provi di ng optical system
20 wth an anmount of spherical aberration (SA). In an

exanpl e enbodi nent, 0.2l < SA <5l, nore preferably
IrOthR2dl asp&A thglinventorepevidesitiee psebiearabmtiy CORR arta@sist dntibody for

i HEnt ekt o RN Y Splidbling abfE PR g neigence of, or
de¢lhgingtie dalelspnsdreor ptodrdssiomafdnfiegnmaloey paigtahdior 'rs;zmptw:ns of

T AmAGT S8} Wherin s S Ee et s bR et g S Samistration or
wﬁ@fGDr&m@dnédlc@rndmtflé éd«ﬁhtmﬂéreldlp’@rlbﬁéraﬂpt IntBé aR¥Pbeva oﬂ?tlms aspect

addi ng. sel ec¢ nount spheri.cal berrati on SA,
theBYRHOBPrevy - {f‘rGﬁPea@eg?mst&nt@P@r r B@'rl:%me'tfiéat'”g
c6RINY FRfhcinghci @rRISIIf Corildyi] the YRl EIBhaRET 8Nsro§@ksion of

forth bel ow add sel ect anpunts of spherical aberration
infammsatony Paihard/ehyy e obinflemeraioperinavhigerif the antibody is
prRPBERE baripRerdl RRIRRASH RNt HVRANB 1SS ahtiBRG is AdmPidied
aberrat| ons on image formation. [0088] Since the depth
pefpierallyd DOF and the depth of focus DOF' are rel ated

by the axial magnification MA and | ateral

magni fi cati on M. of opti cal system 20 via the

relati onships DOF = (MA) DOF = (M.)2 DOF, system 10

is said to have an extended depth of field" for t he

I Y o o - ~ I ' g,
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and is neasured for an inmage of a set of sinusoidal
I i ne-space pairs having a particul ar spati al

w0 e@gnees/, where | MAX and | M N are the maxi nuUPCEIBL009/050849

m ni mum i nage intensities, 19espectively. The "best
focus" is defined as the image position where the MIF
is maxi m zed and where the PSF is the narrowest. Wen
an optical systemis free fromaberrations (i.e., is
Irda fdurthctspect, thenhvedipn ptdwvéddses metradusf poaveatng and/betrdding
oi nci. des vvlththebst f gws baazed on the g |
INFBRENALOTY R URe ?-‘/FH% PR O Kylampyalay pain i agyndiyidpaly pomprising
p&isHeeaNaditistptiin tb dedimdRatial biodrseasied amouhhe dildntec@GRP
PSF can djffer.[0090] Conventional |ens design
apAPARSIAEOEY | for desi gning an optical systemin a
manner that seeks to elimnate all aberrations, or to

at | east bal ance themto mnimze their effect so that
In 3 Eifthy B?F?Q,Célth%jf‘é’?@ff'ﬁrbwot"ﬁés ABetaod of ampiqratng &PFS/OWWQeéedUC'”Q
irefdeRBS bf, dF HQI@?mg RO eI SiMEN R prddleddich |ﬁf$£ﬁ‘rtnatory pain and/or

i nvention, i cal system 20 is intentionally designed
syrepha\se)fsrﬁh@rrm@tary I@ﬂj@ﬂ%ﬂ ingividual, &Oﬂwlﬁarﬁ)@”ﬁ Bk admipistration to
th%ﬂﬁd.(?.lahél%?%' |e¥fe€fi\% Qmélﬁ‘f?t'df aﬁ%ﬂH'ﬁGRﬁ a‘hr%g% bﬁtlbod

aberration as we BAis a plot o eMTF

an F/ 8 | ens w thout aberratl ons (curves a through g)

' E ' I f o :

AT RRRe Sercterd Bl Tl PR Aot fheor kpclol@pLe
p@fayb@@&hemptab,tfooéxamm Mﬁémﬂanmmg#nlmetﬂwhfasra lbdree, cat or dog or a

faQEagr‘gﬁétéugE as ar%he%ghi?c? :3 éiga Iagt ;grlpﬁer%)tﬁg%e r$1 Fhm%l |\ﬁﬁ’:ﬁhuman

through focus for the F/5.6 lens wth spherical
ber.rati on aber.rati on

AP%‘HH'J?%O ?rPéeffE’Hﬁfj Pﬁg’t"%ﬁ?ér}q ga{eﬁﬁéerﬁwvﬁgh%h? ?%ame”t and/or
adiLEGRP ahtagehisiodntibbey MT;Eef)air@mfcbr’ftﬁalbaﬁlﬂmbualqb@(ﬂfa]/, tbsicat, rectal,

, t toff fre uenc fc. The cut off frequency fc
aleflgn. SRy Bt i G B R espar
m&ﬁac@rdlacdInﬁrfab@é’éo‘u@ﬁhtrﬁ@iérﬁﬁ) infdperitheB R @bhymatdsal, aginal,
ori gi nal spat i al -frequency spectrumis avail abl e

infrRydreal méras%ﬂw'% peHi @&@@l?éyos:@if%@ﬁwta@ﬁov%a@mnnhtrat'on
available in the inmage, albeit with a |ower contrast.
The reduced contrast is then restored by the digital

Acsardiagitag fuithrr esefergd emaodiseens the mgdicagat isrvp@Parasfor
I
pEHtordl e AR Rt BRI kb o e BRI ot of

lnlfb@]nmatwytnam sense that the high spatial frequencies
stay avail abl e over a greater range of defocus. The
digital filtering restores the contrast over the
Ireorieaero badichept, theant-GERP @@Egonistraﬂtibbgjry adtk petipharbly on

e Q ! t.
GMRREHE h &fp e e TG Re Yt At BhSoe € o
admemstatedmnntrallyt kpinslgnerantrathecdllye wavefront "error” is
given by Wp) = p4, wherein p is the pupil coordinate.
Thus, spherical aberration presents a rotationally
Asyardig o @ prefeaell eaibiodeert pfithet d‘res@‘haﬁ@nhsn fr%rlﬁflarﬂ'dmbﬁ)ry pain is

ns that .the r tin tic Tr ans Functi o
AR AmAITsH iy PReheuistolhorti i SR ohasrecprE RS N Rrefprably
tHedhRdrh@B&RIrY paid Yoo atnhritic@ain. f unction. The MIF, which
is the magnitude of the OIF, can be obtai ned where
spherical aberration is the dom nant aberration by
TROSESISRd RBtRIRME tHE FPEIRIoR My Mf%r%%%n@%%ucbl&lﬁﬁ&uoﬂﬂn an
a slanted edge. This nmeasurenent provides t he
'r\déféfiﬂal‘ B@V'”%Pﬁpﬁ@ﬂthrtﬁ'ﬁ ang/ qrégp@,v@gtsﬁlg‘n@%n cﬁnﬁ@%wﬁ@ﬂmavmg
obtBB&hriisa di gital signal processing. Al so, the phase
I's zero at any defocus position, which allows for
digital inmage processing to enhance the MIF wi t hout
t he need toconsi der the phase conponent (i.e., the
phase transfer function, or PFT) of the OIF in the
Fourler (|. - spatlal-frequency) space. [0095] As “can

o o L pemy ey oy o s
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exanpl e enbodi nent, optical system 20 has an NA

bet ween about 0.033 and 0.125 (i.e., about F/15 to
W@bwatoPesl, where F/# = 1/(2NA) assum ng the PCT/IB2009/050849

smal | -angl e approxi mati on) 20[ 0097] By way of exanpl e,

for F/ 6.6, a center wavel ength of |= 800 nmand a

bandwi dth of DI, the diffraction-limted depth of

focus DOF' is about 20nm with a transverse

magni fication of 1/1.4. The introduction of an anount

DiRSBOR oY oFersaee MPUM A e AR S SR sbes gythe art
AsbsyginebXmaly ®efolrh&d bAse b iablves tkhowh ghtheat) Sudil &s patient

ctﬁﬁtlrggtelfigqgmg,ﬁﬁ gﬁ%?rﬁp@%%%gzafnoerww) K Odgt%?rB e]:tg ret aIh gurg &n North
AeH ttg@gwqmigmz :6Shrh@dni et QIOS%MFSﬁptothefaﬂ@éb a1082) 23(3):239-

g ots of optical path difference (ODD) or vari ous

nﬁ@@r P @WO@WW used aealessty haFsHAe disgadptate such as the

Aﬁ%ﬁ@@rﬁ:b‘o}(@dé’éf Iit%un@étol%é?(m(tﬁ) domabt éﬁY%ﬁm@Qn@ Wﬁbﬂlglatlsm
an _anmount spheri cal aberration SA Exa

(H9%yPes): @%%—MBX ﬂtﬁh’l"e%'%t\%s'[ﬂeotl@Q?Smn@qu(ﬁ/?@) Errrlgs etal,
(@%@?Pakhé‘urﬁétgﬁ 9V’7@%"’7§’§ e EAADPELalE ué‘%‘i‘%hoﬁm‘?’nns and

si n [ ens optl system 20 according to t resent
Rﬁﬁw@ﬁt’$f0 0199 3a| é%é&@da@btt\ewthﬂt@dmne@ttMeﬂsww {ShaltattélMS)

| i:zed f i cal
OERRER P AR TR A Bhe harpiO) B2 PR e sy, P2 o
along optical axis A, and aperture stop AS arranged
DBAEGHBATER] o8, & b0 S BMERS incleite Sk S ERyPY the
dé\'vela)memtrm;pmgrsss)ersufrrhaareaféﬂj ardimdispatreatdior e{)axotam}; of rheumatoid

G e PEbYPET ool QRGBT M °T Pon

surface Sl and defl nes a pupil P having a radi al

COOI‘dI nate p. P al so .defines the o

DiggRpgigios ag %SHWS a?‘?&e%lfﬁt'“ﬁ pinIg alse "Yﬁ”e%%i%bﬁ'ﬁ!ﬁ ehintthe art.
Aekdsefienamd lb@?&&?foﬁrﬁé@ B8sed 65 prRabineskvowh GO, lsUcHi B€ patient

exanpl e enbadi nent of optical system 20 of FIG

charAciearaliop il Py Lisénga"%oé.'ﬁ RAFLIRASE- 136%s S t LB B %'ctswgs,@”” North

AWV(T@Q? 7§I(2)a§31t5@ Gﬁré@éhu stafl 3PRin @J/rﬁ@tohﬂM@Hag‘é(éﬂmb?ZB(B) 239-
nmbodi nment,” surface i's an aspheric surface

5@x5ﬁb¢’@%dﬂﬂ%‘?@ Anpkyl@log P@v@ﬁpalgjlnpgldlr\gtr@m aﬁhfﬂyess and
phi éﬁﬂm@ﬁ?f?&ﬁtdﬂd’(‘ﬁ%ﬁt \V@&QrArfféllogu%%I@@/ R"ﬁ‘?’ lS’éempIo ed to

pl astic 0102] Table 1 below sets forth an exanpl
agiResh gairt @id @@Iuaieeremssetﬂ the tigptrmert,  11. [ 00103] This

singl e-el enent design for optical system 20 provides

the required spherical aberration at F/ 6.6 that
Imertecérebodimient, tamejlbetlngqrmntreﬁingrraduclogtinowlﬂnlze ofy or delaying the

0 , e

ISR akreBior SRR BB TP R Ftsragaytorivs pain
isfroeaduees be beerentoBofl WEIMAR Ambut@uormd?aungaale amit\#k$ al s

such as plastic. An advantage of the single-el enent

design for optical system?20 is that it nakes the
Asystiemty eryefearap aaibositndriaf tHehReset ivieation E@Q?tt@(DGR@admtagonlst

ol Bhdis GRAump® Dofesy BRESto canh GRS e, fbigy o

CaBRR {ahhe tathe OERPlrBesfbie Prefé@BRARE @hecdt@@baﬂdgoh@t amtibody
exagqpl e enbodi nent, distance DAS is that which

bigds 4¢ BahineMap aRcHioRPSdsCREnBiE rally&uman i raf LGRP. More
pRAAIYIRE Bndtlialy R D HERRACTSRP, RIREF bieRlraBlh aid dti-OBRP

in“optical System 20 creates an axi al Zero

a@*@ﬁ@@'ﬁ*{ﬁﬂ“ﬁ)@ﬁy Bﬁéﬁt%h@nét‘ §>ABPtade hpmap-eeRR @Q@V@TB -CGRP.
MoRDSrefirSING Me 2rdi- C@P%Fsant'agorﬁé‘t BB B a@t@ﬁﬂb@?ﬂ%t exhlblts any one
aperture Stop AS preferably resides at or near

zero-conma position. Here, the phrase "near" the

zerocoma position neans within the positioning

tol erance, which in an exanpl e enbodi nent is about a
fewmllineters. [00105] FI G 12 pI ots as a functl on

o T . e .
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Silicawthf =50 m F/ 6.6, and operating at an
i magi ng wavelength I|= 700 nm In FIG 12, the curve
WO 200911689085A= 0 case corresponds to a pi ano- hypeChB20¢9/050849
| ens el ement 22with an obj @ttw se piano surface and an
I magew se aspheric hyperbolic convex surface. The
hyperbolic surface is exactly stigmatic (i.e., has no
aberrations) on the axis. [00107] For the curve having
oShore &, the fieloavingsfuncticner charamtans;lrms: t(a)thndB/terCCBRE Qb() brotks CGRP
nt o

e ayGe P Rep BN A G e s de SBPABRe PR L oGaaT pyhvation.

ineN@ingt drM R atiivatioh @Y hhibite| blocr@heupsmgsm afre@aed CGRB®Iological

oS R ket BB b Ui, s

retblor %Qfdir?“érﬁﬂor%lr@%t%n'cﬁ?%&:eﬂblﬁmboh@ toyam;Rat ter p?@lents
consi dere for nost imm appl i cati ons,

agehrias 9 6eaty ank 8ard P?WH?Wmﬁt@rVé’laH‘ & '@Fﬁaéﬁﬁ §Iearance of
COMD: 'a?r@t(?))lﬂﬁrblﬁ %Bu@@s)bdﬁj sPRhéSs, Crﬁ’é’(ﬁhdtlﬁﬁ or F9IL8] It

is i ant to note that coma is always present when
Anmrgllle'ﬁgofvth@ mvan%@rhgtCéJdI@m@ tandes2. @ne ke bind £62RR AAE remove
t i afilaBi S i th Déht R to the it
Iéhﬁeoérl(%a @%ggr tofon éérpf\?%?ewse L%_slgyrg %o ?S(téougcces omets
rar:eptoatandrdownstheamnallumrtrﬁsmes @nd binlegicalieffeats & COAS? such as
f%%%n%l\%ggdi%mﬁhe coma anplitude versus the distance

I's posSitive and a zero-coma position arises
obj ectwi se of lens el errent 22 By di sposing aperture

In é Ptﬁr@?g %rféd $r%§éd.%2én I ﬁ/t%ﬁg? I y%ﬁntt ﬁﬁRﬁtJ}r a nrg;t‘ gntlbody

binkbe teafiagmenheigeGRPe habre bref@reblgmaﬁta@ntﬂmtboﬂt‘ﬁaﬁt as \EbétSas to the

T G B DG e B uetonist i bboiog; The -

teiminal Ao @it frayymdritaf CRBRIITMS Cteraidl egdiors ystragme of ERGP

spherical aberration c cross the
PRIl OFEDRST PEITS. At e PL & dhoar B o SAeavaNeHe0-37.
fUrReFadrhamlel 0y BB7 LhEGRH. il @ furRgenitoaifent! the C- termrnal regron or
conventional optical systens, spherical aberration

fragBRRi iR iprefBradly cardprises ﬁ&'negeﬁe PEAAtMeR pé?fetql%’ 331037 of
caith t PR tihd earpP Masithens- (ﬁtﬁlﬁ%PFSCGRPUmeF ﬁreferabl human or

elimnate ofr make negligible the effects of erica
rogisat. fythes prefeedlydtimen ehat. mseregrefgrabinyraan, é‘ther preferably

it can be

hgtgﬁ%r% b&ﬁ??ﬁ% ﬁ%ﬁgefgiag&entmﬁ(?ﬁ%%— 0. 751 has

a zero-coma axial position at a distance of about 11nm

I 2 A I Sl [

Ir]; éra ﬂﬁhegﬁr}fgﬁﬂo@rﬂmb?&oﬁte{thgﬂ tf\(e) ?rtnv% ﬁ‘%}r?]{trgfa%g @éﬂb éﬁ?éé’onrst antibody
spenifidally binds tatheamiEDGE dssgstiendss @BKAEeE’refereblyéhe kequence GSKAF

Old@réo i %ga%ggltb%hﬁhgpnglaﬂ g&%ﬁl Pta@yﬁ@t gﬁ(tg)g@&%m sb%referably at

pbditidh 3htb 30 mtm:pretertabls/l the séqmmbhyG&@@@cWher’eé( carrage any amino

ality. tic stem
afld tevanly i B BT B 2P Rar REnihG eahk doliaHioEly Zbics G32
amdéhFeh ot @GR advant ageous in that some chromatic
aberration can be used to further increase the depth
of field DOF when used with a relatively large inmaging

IrP@vh Bl meh b Yhee bl tah didio B PREYide ereanti-0GRPead@ forigtaintivody
ht otherwi se occur. OGherwi se, the chromatic

whlsE,SPaeEAlvitings tRiANEPitRNe PR ABKE asiitfers (@ E3%ef GGRP. The

RECTRP bRtagbRtbrtBokifh Bi¥icaIjtoiRAitech8 pltéiieedatined by th
acoI or in taﬁe ed Iofytﬁglgé?el% 'gf a rel ath@eﬁfy | a ne yme

rge

aming aFid spRueace 4 SKAMT-dRane eMbiedinertti tha pé%ﬁenb@vg@ttonaqrovudes the
di fferent values by the choice of glass. Standard

optical glass has an Abbe nunber in the range from 20

to 64. [00112] Though axial chromatic aberration

i ncreases the depth of field DOF, it decreases the

MTF This in turn requires increasing the MF

an‘pl ification" in the di gl taI processr ng, whi ch

o o " NR IS N ~ . o o .~ " 4\ —
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di spersive gl asses can be used for lens elenent 22. In
the optical system 20 set forth in Table 1, the

WO 200enedoohr omati ¢ aberration is 10 mm at t he PCBIBR009/050849
edge. [00114] In sone caseg? field curvature needs to
take into account to set the best focus plane. The
optical system 20 set forth in Table 1 has a field
curvature of 120 mmradi us in object space or -60 mm
userdi suiehiam antibgey Bac @sedlome wethodsidefieed irethd vatiowsadspeets of the

a formof defocus, adverse effects presented

p%§e?ﬂpggﬁﬁﬂunt of field curvature can be overcone in
certain cases by the gain in depth of focus DOF due

to the resen e of i cal agberr. tlon 00115
InsoRe eap %‘9‘?(‘& %”tbf%&%?’étaﬁométsa@ P%%@F‘L?E F8hpE?%’eﬂ$33C“Vat'°” of
thb20GR™ rbBe;Slbd eIErtefeﬁr@léW ¢he éMtI GGHFSarmbbGy hb@@n 309@1 gab&ween 0.0001
resolve details in nané jects, incl

(Cb%nﬂ{VB,rt% SPQ uNerln sPmSi Re rr.eg@@gqthm%mis thadﬁ?g@ frhtween 0.0001 M

asd B lieat e%‘é:t RYicf 250 s eufTzRdinert sml 9@l &bo Hive 250 n|v| 100
amount of spherical aberration in o tlcal systen12

Nk, SO ABL; |28rn|\d>f15tmi\é tepMaginiMid nWaend-S nNeas m@awleéﬁg@mﬂn vitro
# S
P el o BB PR ImbRRE R R Ly any of 500
piebet@@pM: or A3 phhes Mmeasbeed in en in kigro dingling s$rayetn)a Orther more
' 41 us of curvature of the
p%%é#&%%?g Q%@gkg%f%aéén Qﬁgﬁd is the radius of
curvature of the nost imagew se surface S2. FIG 14

I%% ¢h§v8§¥g &f%mégﬁwﬁ? | &hg&+6ﬁgﬁ£5@§99§$ﬁ5“%§§ ?é%AscapaMe
of Mpeiingrmmtarﬁéhtlh)@dy hgreﬂn fboal ddsenlgémfootheﬂlﬁndmg 08CGRP orto a

refr t| ndex f
GRS GRET B e Haamgtt R bR B el Pa e Bl EBiRRsa
preféraB§lto itse @Qéﬂgﬂﬁ@de@bn fGFfra%rlnént d%SCFfiﬂlB Bppk@ﬁe_ﬁébl?lﬁméeytermmal
aperture st refera axj a Si e t
o TR DL LR pa o Bb ROy i el 2l or 2837 or
alearahiaip) 80-BMBEERhEN Methatl8) B 737 bfCERe. ﬁ(é‘fdﬁth@’p@mb@fjlment the C-
optical system 20 is to be adjusted, then the

tesnpAfadi ! @ TR of @B&T%mefeng'bf&mpa%a%]wa -37, most
p&mygmyggtg@bﬁgtgntplens needs to be selected) in order
to maintain a desired anount of spherical aberration
SA. FIG 15 shows a series of |lens elenents 22 and
PR &I Breddfly &95 (Itilfn%ﬂfs thd LMREGHP 8%abbs hb@& anarﬁfgen
FI# tromF 4 t te the corre pon ng c
blundlngmovtmmth@re@f ﬂ%ea@djmttbe irvientien s canablesi ﬁom@etmg WI h an anti-
O e Bin SRR AR SR ool i AtiiaRe) BB es horei
desmiged, for= 50 nm [00118] The fol | owi ng Tabl es TI
Rl RRe 8 b FabfiBnt 8 (L8RP OLe ERUiegltiGBRE tuei as the
full3&rim @GRRP, sefegbly therS-tertime MQ|MOniﬂa@rnerﬂt (BICR@P gseferably the
nd =1 5168 avin ent F/#s and faoc engt h
i ahPBler RGP R sl AREp RER oPEone-7 or 29-
3E>ocelﬁrnhﬁ\elww-ﬁmfurtlae@ltevdmtmblylas N,WSta@m &amoMetdsBPs37, most

of Treating._lnf to Pa'n ield of the ipventi
PRRfR oD EHB 510 8 R et thn 1 RECkB i bty ST reyeeta
mofe pfferBbH\8ddrit @R haman oMokt G afch@il hmahnf | ammat or y
ai n and/ or_synptons of inflammtor ain, and t
(hethrdénding ?frtéétepﬁ‘@oea%’/%m%ﬁé@ﬁ R EN a&rﬁ?ﬁ%?(}'dpﬁ’&ﬁﬂo” 33to
3RBACORMPYBEFER ﬁf(a)' Rior@prERdably th#ldsdéfieRge @'XXXF where X is any
anti - CGRP antlbod Background of the I nven The
aMHTO 2HSeRr ,eyabd)\f atanyne gﬁl@p@ﬁlhg@ﬁﬁé@ 36pf CGRP as defined in
Gglochen1cal and cellular events, activated in response
to tissue injury or the presence of foreign
subst ances, which results in swelling and pain (Levine
and Taiwo, 1994, Textbook of Pain, 45-56). Arthritic
pain is the nost comon inflammtory pai n. Rheumatoi d
dlsease |s one of the commonest chronlc |nflannatory

o o o o o .
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heal t h probl em of enornobus magni tude (Houge &

Mer sf el der, 2002, Ann Pharnmacother., 36, 679-686;
wOR@aned9ys et al ., 1994, Textbook of Pain, 387-BOBIB2009/050849

Most patients with osteoaredritis seek nedi cal

attention because of the associated pain. Arthritis

has a significant inpact on psychosoci al and physi cal

function and is known to be the | eadi ng cause of
(g)ittssabinting yasidestritiearinl(a) . (b Awkly b otsstargiatip thedsdmé Ke ang/or

o.a,rheumati ¢ di sease that causes arthritis of the
3@&%?{3'35%& s%?é?%%ﬁfr%ﬂfﬁ bints. It varies from
(d)hrniir&mg totcecBlRP]gwdsmﬁieﬁingﬂ ab@gbm@mgmcsﬂgatbuom@g:wl activity and/or
t hr ougho [ to ver gni ¢ di sease t
IWREIRET DRavEh e BT RECIERT oF AIPSS 41 oGt Ao Bblyypeta, more
pF&aDS- rod’élﬂfohﬂnmb}vipmo@ffprbﬁafré@mm@hy pa| nis visceral
pai n whi ch includes pain associated with inflammtory
bowel disease (IBD). Visceral pain is pain associated

THé taHtuU@?P’ afEgbAist éMHb%By BRISEBRIINAS 1S C%Eﬁnr?egﬂfn fGRP or

dom nal cavity These” or gans i ncl ude the sex orégans

frggme@trpfé}{aRBawhh aobingding affinije$Ki)\es bgv\ﬁe@rﬁ 0@24i0A4 uM (0.001 nM) or
O??§e PR/F @b MbD t& @@O gl\/fsclﬁrg et %rr‘é’d‘@rﬁi&ﬂilmgﬁtg thelblndlng affinity

I've visceral I n an estive viscera
(lﬁﬁliﬁbetwﬁﬁ@rﬂ@%ﬁwbﬂjm @Pee0galtandi At iest ehatt, g 9f 250 UM, 100

Ll b
| SO r1%(;{1_3@a§ pﬁagéﬁn@abﬁo hpgm@@g/fwgpq{j@ gig)gﬂl\é ﬁ"@g 10 nM, 5
nl‘VIhéer @.5 dvs 6 mile ras05 nMI, uld@aOa n\M @@Oﬁaﬂ‘@,eo 0601 dMs easmeasured in an
S BB SR S bt Y H PR SR BALR iy (<o)
Ieseﬁhamanycbfﬁ@énﬂ\n ar 1|00rpM a0l V| bmmlé] pl\ﬂy&dMom:)M Idgf‘sheaﬂwed inanin

functjonal abdom nal pain s ndr

i B o ol o B P S Ehadinea tipdhg ainly (ko) is 0.04
nMl @reisainive colitis, all of V\,hl ch regul arly produce

visceral pain. Oher types of visceral pain include

the pain associated with dysmenorrhea, cystitis and

Thaaati-GBRL bﬁta@ﬁﬁ.s@@ﬁﬂﬂo@y BaiuBed Thméfbrééén@m@éhﬁdrﬁmby be selected
nmedi cal need to identify new pharnmaceutically active

fr%‘n‘fi% SFRY® AThapnpgiera! @QF%OQA?St Iﬁ’olé’é!?”@'t%@o@*ﬁst%'bocjy fragments

d.gf Féﬁr@étﬁ’rﬂ(alﬁ’?ﬂ FVPFOARFY addl dﬁ#ﬁérlc%Htl%bbﬂésfﬁépécﬁ% antlbodles
tfeat nent and/ prevention of arthritis pain and

h@,twﬁﬁoawgat@rar&ubpﬁlesx$I@9I9§hwn (§9F\6ran§b%¢§ﬁ Wanwaere@u figpion
f
i BR8P EFERORL Y, hamnize
amtﬂfqdmnd) epy pten mogified iconfigurptigmofdhel immupeglehwin melecule that
oS BBALA TSR 02U T o R CH AL Irefy 0B8R goviaton
variantsioloantiandins t areinoiacid sesueper v@aniﬁeof\mmisoeiystm cavalently

BB L g O R SO SPL ey rmen o

aaylethel atigin ¢iyicluding camnbrmmmxm’arimedaammdlpsbdusuctm@embodiments,

G R g o AT be B F SR RV E St re WRistabiy puman.

Pkﬁer@bbyftblé ah’ﬂ-CICh%P fah%@bmet‘léntm)fodp eisolpaidnfuethendreferably it is

SRAIEY, B NP R eCtRE B R OB S diqoqy fragment

tHelTﬁegﬁ‘tﬁbm prefé@ibf) reasnthediMdtiongl (haRidtetstied beBE original antibody i.e.
Addi ti onal i i ntrathecal adm nistration of antiserum

thedaF RELDI ARG8T BRIBHORNRGIAVi6aT derrEiBer 8Lt h@éb@qt'\%a'

chabatistits doovéodent nodel s of arthritis (Kuraishi, Y.,
et. al Neurosci. lett ( 1998) 92, 325 - 329).
Surprisingly we have found that adm nistration of an
anti-CGRP anti body is effective, with a peripheral
site of action, in the prevention and/or treatnent of
inflammatory pain and in particular osteoarthritis

pai n when adm ni stered peripherally. This peripheral
adm ni stration route provides a distinct advantage
over the reqw rement to adm n| ster antl bod| es

o, o
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adm ni stration. Description of the Figures Figure 1:
OGsteoarthritis pain nodel. Antibody & was
waemwondwoered at 1 and 10 ng/ kg, intravenous| yPET/IB2009/050849
1m/ kg, 1V) and, a null ant#body (does not bind CGRP)
was admi nistered at 10 ng/kg, IV as a negative
control. Both antibodi es were dissolved in a vehicle
sol ution containing PBS + 0.01 % Tween 20. Cel ecoxib
EMplesendaaﬁrqm-‘l’ enwgomemmmbdnee ard knatnutthythe latt. Hasce accordlng to
0
az)ﬁ% ed | ﬁnoesr’? i{{v‘é'a Seygne?nh%%?/o agé)[nl @ntlbody as
uset kahe bVMseﬂt |avehiy)nt|§1 b@ﬂ@’éblb}tantérﬁl CGRMYariebdpds g&aérally or

PSRN Agcibaed maron oV S Tiedinacn byt Qrlirp ey gpn etal.

Cﬂrl‘ﬂCBcW@(L@n 895@@3! mg% f(uub Bhgnkaal Ql\mgﬁﬁhrlf @J i 8dudPAlmbeEC7113
nmeanSEM of and p<0.01

(%%%59&10 1) P'aw@@ E(tahn eiics 1d 114e152t25r1r?2@r é%?ﬁvewwh s@yprises or
comtidiber-figure, fromleft to right, bar 1= baseline,
bars 2-5 = null antibody, bars 6-9 =1 ng/m_ &, bars
(a) @ frapreent of pgid@ntiody (§et- sFaby Fab', £(abRetw i SSBV BiF- i .

[ ay data denonstrating that
tg t hga@a%o?é@ﬁﬁﬁg?@st he binding of a- CGRP to the
C(E@I?I%W@b@lpt&ﬁsaldlangb@dy 3a: serumlevel of anti-CGRP

(SEPSSRLIA TSI ol g 1808 PRI LI

astdmdm | evel of anti-CGRP concentration (ug/m) vs tine

|V ti O S
)?n otr mar ggﬁéﬂ"sg{&n% wgouthregfjfgw $V%|O%g scangsgjg ﬁgaan%ggy
(FOCD& 1B fram tﬁ@ﬂ?@aflyal@ﬂmofséldlﬁﬁﬁbdﬂ 37). The change in
f{10i is,.e nfoI ss of affinity and
(%[@Fﬁ@ﬁr th@ﬁ%{f |no d'&ody G 1 binds to the
(Hihree GRS frbmgh@nglﬁfchblml’fﬁ%aﬁj-ﬁﬁlﬁde,Fi gure 5: Solution
.C el Lt acore:. P, P fragnments or
G BFe GERSTRrahed <4 SBynatea A betb war e used to
(iPeked CDRE fidne tHeRGit Ehaih Bid Hre&SCHRIFr@ tiee Reavy@HBM, of said
sequences from human, cynonol gus nonkey, rat, nouse ,
aRfRYAnd rabbit. Non- conserved residues between speci es
(@%ﬂy%ﬂé%’?Hdﬂ@@f(d)hﬁ‘o@@# p}ppe of G1is in bold. Figure
ta showwng G 1 inhibits neurogenic flare in the
skin starting from90 mn post-treatnent. G 1 was

A@gdml'ﬂg% arskeR¥d gmﬂo@m%t@%%rﬁqﬁﬁhh&‘ﬂﬂ{e élntl%éh@)antagonlst

forom per grou

apttpdg is ertibpdiiGa er gnjihedpldt é\Clefdiré}f@da QB meﬁermdmwlment of
r (

G iR OO B ol AN Sl A KB E i o1 o

specifOaRPdisatodédbinEbe patemt anrdlcph@tWQZQOMiMGOQ orldosnpisingrits

Y e T e T M R

astéd celtdsi twiG 1y i.encoraprisiidedtSBR akve sdbstitMons GFf émmoamld lesdtiues or

h fr K f rat b P=0.1 .nM., .
onl, BT s Beibl G PRGNS of fair b B Pl i@ty affect their
fudicterell eh&dleserisids eg. ©RGPftﬂndI|ﬁg enérhtegoﬂietrmjtiailty and variants which

P B e PSS Be el 4  PRUPCHBA0. AorPaHERGHanS (s ‘G
ah@ﬁ‘dﬁﬂlbd@ﬁs10§relmde@itht|eﬂihahg@é u) lefdrab eliaR@b s BCRBBIGRIDY

techni ques), mcrobiolo hi ol 0 bi ochem st r
XS TP 4Py MARERS A TR A e PRG0SO G PITA- 6866
a§H%BIo§.§@hf‘épﬁjﬂéﬁlcﬁhf\mﬁm?@%ﬂl@@b fully in the literature,

such as, Ml ecular doning: A Laboratory Manual,

second edition (Sanbrook et al., 1989) Cold Sprl ng

Har bor Press; digonucl eotide Synthesis (M. Git,

ed., 1984); Methods in Ml ecul ar Biology, Humana

Press; Cell Biology: A Laboratory Notebook (J.E.

Cel M5, ed., 1998) Academ c Press; Animal Cell Culture

(R1. Freshney, ed., 1987); Introduction to Cell and

T| ssue Culture (J P l\/at her and P E Roberts 1998)

-~ —— o ~ o o o,
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for Mammalian Cells (J.M MIller and MP. Calos, eds.,

1987); Current Protocols in Ml ecular Biology (F. M
wo\emahedooet al ., eds., 1987); PCR The Pol yner BEEIB206H/(50849

Reaction, (MulMs et al., ed@§s., 1994); Current

Protocols in I munology (J.E. Coligan et al., eds.,

1991 ) ; Short Protocols in Ml ecular Biology (WIley

and Sons, 1999); | nmunobi ol ogy (CA. Janeway and P.
Alcadieydo aX¥Hgr;enfotidirhenti of she fresémntricventid® AR anti-CGRP antagonist

d i
aoc SOrGiizes ob T S A PR P BotAdtdnt o) filitoant or ts
vaimtosedwr( iR Tabed beWwD 200 /054B0a1(h) 8digmeRX bi0d Ebgion of antibody G1

Uni versity Pre 0 bodi es: . 1
of Il Vel Shaarin ebfeed oLl DedBed: 105 Bkt cBpin asspiibegy o1 or
itsRdriits Q&ﬁm thbYe @bemzdb%ﬁmo@' @) AnebPPehHs of Mtibody G1 or

Zanetti and J. Har wood Acadeni c

itpy@Ianihghawn 'ng@Je 6 95&’%@9@@548&9 (#IQNe FInerRyappbleregien(s)
frin Q{E}Pﬁ'cﬁ&ﬁ dnMfor a%\é'vil 3n&h o@'antlbd%‘?f%‘r oﬁltﬁvaria'n%oéw ih Table 6

Definitions anti body" Is an

Oi (054809; r{f)rﬂﬂleéxfm@e &%@» ©nef tvgp@trpm feunifiMeliongxCdRs) of
aﬁnﬁo@g%a'f or |§§J\%|?|aﬂ ﬁo%r P%K%r@@) /"(‘)‘5%@55“ g}jéDR H3 from the
1 pi et| etc east oné anti

he@o/ag{airt <Df<ﬂ1ntlbodseG1 s dtavedants Sh@\en vaTaiba\@ Beof Mé@?@ﬁ?/@ﬁ4809 (h)

cORELS BMANRG 'ngﬁ’t%h'afﬁl &‘Qn‘ﬁ{ib‘&aﬁm R it4 S8R Lo mtﬂfblé Bof"
enconpasses y ITntact polyclonal or nonoc

WHO2(007deh4€69; (pubrem! GRS frag'miaaﬂlghit dt@rrem‘far(ubudmasar Hftalvarlants

slja:c%gr'?:%fa(bﬁ%?é% ?\éo{cxog@g% 9 @: tﬁgrele%ﬁﬁ%{r%@gtg% h?—:% §%ain of antibody

Gdi axlits daeisnts isbhewn in Palde &i MS/VOBD(W/OMS@ a0 tfareb IOﬂRkyfrom the light

RandgPoBirs Fois g iy Beint u@aR cuRF i Gughas shown in
Thisle ®0sTiVW OQ00 B0 54809ABN ALY ab@dybomm@n@mr@rrdnehﬁqbo tafough (k).

TRRIMEBR 458 S APEHSE S RBEPTIRAS BB/ U jore of the sbove. In
seae fehmddaﬁerqé aﬁé at B@@W nao Qﬂrebhfbuarﬂvb b@rdyx @IR%@) e&@la«ﬂleast

equence o e consta
?iﬂwﬁ%’gl%%l&ﬂ(@ 483 456 z?@g? g%e(?j %0/0 cﬂ7f’/f &8e(ﬁt0r89a{<s'§§§t'ca' to at

IeEB?cBﬁ?é %K/@ tﬁl*e‘éefdm,l f% o IsASSBRs of GH 'HMQ QatiaRy lsh&wn i ﬂéble 6 of
IgM and several of these nay be

VVéhQQﬂﬁ%4§pQ1ded i nto subcl asses (isotypes), e.g., |gd

lg&, 1g&3, g&HA, IgAl and | gA2. The heavy- chaln
constant domai ns that correspond to the different
Detesmination of CRRueapNS buiwehwithindhe abiliydf shepsidlleddegrsen. It is
BB AR Eome EboPinerke SNSRL paTbi s LIRBH Y ihe Katat anc
ChofhieCBRt Irc$caesemboﬁln1lentmrtlm@0&ﬁ$l arastheaKabaVéIDRs In other
SBRUMERE. i cBR:L bRoeKofLAGgREr that contains

e en recognl Ion“and -binding site. In a

two-chain Fv species, this region consists of a diner

{or d _one. |ight ch ble d
T8 G AR o SPB BR P GRTRh B  agrmont oo
resfiRCoHfehe antisodye@y Ye.anHabreat i R(hb')Z; IFai Fc,\SuFvaiit. 9aod|¢marrants

an b b exi bl e tide linker
K vne Bt Nodhnr E0a referaniiiad gt ob fraigrbias he
fucBbriER bh@raatehy@dsttrf%nmlmRpSarﬂayantanutsbo@z foMExaphsie CGRP

Fv. speci es. s in this configuration that the three

i
bingirg B&F'V'B’a@?/ %ﬁrlt%ﬂﬂrkégt G6HAl NI HOBIAISES PHCRNSISIHENGAM more of a

n%ntchgmnh@é\;ydjham $rBgMehi EdritainiAg dnB%rWré 3682 rédiéns from a light
H VL di mer. However, even a Si e variabl e domain

chajp angfor adreany Fiv/al@d?wlesqrrﬁ@or@rqug%frmhgé\béb@m iagdfop @ heavy
cldin 8PiHedfbop& 1t he ability to recognize and bind

antigen, although generally at a lower affinity than

the entire binding site. The Fab fragnment al so

contai ns the constant domain of the |ight chain and

the first constant domain (CH 1) of the heavy chain.

Fab fragrrents dlffer from Fab fragrrents by the

Y o o, " o Y
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An "isolated anti body" is an antibody that ( 1) is not
associated with naturally-associ ated conponents,

WO p@baekong) ot her naturall y-associ ated anti bodi BGT/IBR20&H050849
acconpany it in its native2state, (2) is free of other
proteins fromthe sane species, (3) is expressed by a
cell froma different species, or (4) does not occur
in nature. A "nonoclonal antibody" refers to a
honogeneous anti body popul ati on mherein t he nonocl ona
ant i bo s.conprised of amn nat ur al ,

AGRTHIRB g ST e RE SRy eh of i g e dhe aptcoRP antagonist

anhtmoval:yv;etahplnees]tc bﬂgrsteihlem \Velm%bky r’@gioﬂgLO‘f/Raﬁorﬁﬂrﬁsmﬁa peptide with a
ation of nonocl onal antjbo

B BR0cf seleCsdifing e woveao agangt SEQ |y’ hequnlac a heavy

Cﬁélﬁ Qariddie ré@ér{nl-'l(mm{‘ Qfdn%?%ing@bé&@@)&mtkﬁ@ §@cﬁ'ﬂéﬁ1}%§ %éle@@d from the

nly intact nonoclonal antibodi esand f ‘?
grr%#ﬁ&@n‘é'ﬁwg aineF G diNes: Houid %i‘|ps?ée'?traaaw=at+9§ W@f% Q/8p76336.
(such as Fab, Fab', F(ab')2, Fv), single chain (ScFv),
mut ant s t her eof, fu3| on proteins conprising an

Fariergseieraiy theam!ti-GRBP anjagsniss anikaslyfqosprisen an dGVAR peppeptide
ofPh SEREID RO AU TRp[E @ﬁ%tﬁ étt:J})?hcéii% b§9§7/?7‘6336 and further

antigen recognition site of t U|re specificit
cemprisasea HEMR palynpeptide ofiatS=Lil Hex aSg@wwn in Taeblenbof patent
ted as regards to the source of the
abﬂ{cg &?Wdéboh}ﬁo%?g%ner in which it is nade (e.g., by
hybrldona phage sel ection, reconbi nant expression,

A%%%?%%ﬁ?é&u@ﬂ%@?d&iﬁ%&%'t%@ﬁx%%f?ﬁdﬁﬁ%ﬁ%&%@%ﬁ%%é%fjénﬁbodv

usad cdrogtises d llyht clagie G (CDRE) sdiected fromi thengragl aidngisting of SEQ

o BSOS R AR AR 2058, omising o

SEabIEENOeNt4 82 of paehi dggication WOR00z/076386) M ni nal
sequence derived from non-human i munogl obul i n. For
the nost part, humani zed anti bodi es are human

MelfﬁaueQﬂlnmmg ar isblaghdinerintiadt RP‘Hﬂﬂégdnikt‘érﬁtlﬁdhléﬁﬁl APpeSation
l'enmentarity determnln%reglon of the

W%%Q%/@r@@ngraéd e ‘é%@”%&ﬁﬂf‘%éhed% Py bigding apprnEgogist

cREHBCRHEIRIDNI UG 85mé HRNGEscAPEH ROSDDIicatemhwaRoIPe6334.at |
or rabbit having the desired specificity, affinity,

and blologlcal activity. In some instances, Fv

P}c‘erf@r%%y}r -@GWP %ﬁ@gorﬁfs’arﬁﬂﬁﬁ &r Jshén méc’}'ﬁ'@sent invention

I nmun |n are r ace by correspondi ng non- human
ccpreerlmea;VH mlmawre thad rSeat leasd Bhthrahie2eidBtint atdeady Shy at least 83%, at

|e%9f‘§§% S8 1683 '965)egat fe3at o B, ?tﬁé’érgﬂ Gohelt %%%b%{%,t DSeast 94%, at least
ent - ant body nor I the 1nporte or
95%aatelaa$t196§/ecpjl@ase97%tajtle%¢ 88%net ledstdPA% of m@@%édentical in amino

o R AR 1O Ay R B AtefET T

of at |east one, and typically two, vari abI e domai ns,

e Bt e T AR N Dy P

889l at)léa@ttﬂm ameat By%alai leaét 8396 d'ElFéarsegsa%nst lanst gol%zm least 91%,

of ni 09l obul i n en o
ah'sﬂ%#%tm%g%y%'ﬁwtﬁ% A AL Ui FORS Bk ol ast 97% at
26098 % 2atReddt | |99% &f 100% idERUEI G abio db.@@étﬁleaaé td SBQOD NO: 2 or

or domai n % ,QH{)I cally that of a human
SERAAHYGF 66 [gsgNtesereiBdi es may have Fc regions

nodi fied as described in WO 99/58572. O her forrrs of

humani zed anti bodi es have one or nore CDRs (one,
The pai-CGRIY Antagppist artibeyly Riaferablyremarises ad/ WPWaWe%E’e%VL

dérﬂaﬁwhﬁatoérb%‘t Rkt 84%%1 BQEYst 98BI, Bl 1BEEE PSR |é§ét@%% %@%a@f 89%, at

mor e derived from' one or or e CDRs fromt
orlglnal anti body. As used herein, "human antlbody
nmeans an anti body having an am no acid sequence
corresponding to that of an antibody produced by a
hunan and/or has been nade u3|ng ‘any of t he technlques

' g,
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have been partially or conpletely inactivated. This
approach is described in U S. Patent Nos. 5,545, 807,

WG 2®450006; 5, 569, 825; 5, 625, 126; 5, 633, 425; ardI/BB26@1050849

,016. Alternatively, the hé@ian anti body may be

prepared by imortalizing human B | ynphocytes that

produce an anti body directed against a target antigen

(such B | ynphocytes nay be recovered from an
|eiasidd P datdbasd 91 @ vt lRagedie et 1¢asdB Pz @tllcast M%rat)leas‘ii@é% at least

. 9..,.Col e et al Ion | ies.and Canc
9§K?e?21'ﬁ§?t 9%/03 tlﬁastl_qéy) aqg gb( 1@§9§3W'§8@V%P gplnglamd sequence
tolgEdl ID NO: 1 andiRebspechively or SEQB6-190: 1@a6d R0 BredBaterrtierein,
50, 373. A single chain antibody (sckFc) is an

re&ﬁ??tﬁﬁ in which VL and VH regions are paired to form

a nonoval ent nolecule via a synt hetic |inker that

enabl es themto be made as single protein chain

P(eéer@alyethe éf‘t'%%%@@tagéﬂ'?t arﬁ@@dl%mf’i@%%ﬁ V’éh‘épmﬁlgtt% iggt least
9@% |derﬁ’fc9P|n dNahb acﬁ%@@iue@‘é to SEND Rf: A8 R é@ﬁ%o(na]rn that is at least

88)). Diabodies are bivalent, bispecific antibodies

9 Bl TATaNG SUE SeaHERGRSOTED IR pes S e ANSIaY| o

pol ypepti de chain, but using a linker that is tooshort

to allow for pai i ng between the two domains on the .
Atenmetivahaitine anthEGRY antageniaiantivedy predgrablytcompaises aiMfthdomain
tﬁ%&@éﬁ{%ﬁ‘b@%d&'@!&% .'Hsan%o %E‘a a%‘aherﬁébgﬂo;é[{’@bogxk‘}%' dfliavL
dorefaimrtlaaitle at Iaas@%uddnﬂdalers amtmer &dich seqengerte SEQ b NOa2h

o acid sequences of heavy and |ight chains
pr%gﬁt%ﬁa oggus to correspondi ng sequences in antibodies

derived froma particular species or belonging to a

ti t of
TRANESE abledPaisnttionty biFe BBl et BERERIaE ¢RR Selected
framQhé@roupTQdmisisahgb wf: (?)ﬂCUl HEEIQE ae@bﬂ?‘rthqn aEth lPNOes.or 2he(b). CDR
ariable re 0 | avy chaj ns
HE s Chrarinn SR BER ik 2201 SR R eidh s bR 5 or 23:
(cﬁD@DReLS1 & séfwmlnssE@hDImtmr zmraéﬁ@DR LPO4d $AMGrtRIMESEQ 1D NO:
honol ggous t o uences i n_anti bodi es derived from

7 2R @BHeF CURL3 @F éﬁ?foﬁavhﬁﬁgg@ NG" 8 g6 O AN veripgier GRR L1 |

CORAL2 ah®CORATRE&hoWA®h T ablb BXiav D200 B0S4 8]
conveniently be derived from presently known sources

using readily availabl e hybhdomas or B cells fromnon
ABLUTBRAGHS gtpré’l{e erﬁfﬂ%dl rﬁ%’Fme'}?rBé@rﬂnWe%nor?@Té%rﬁ‘l%GRP antagonist
regions derive rom for exanple, human ce
apfiitgsiyheayyakain panstantragion arays @om@ydypqu copgtant region, such

oS RTLALERl 90 BE, BT 80 BR, 9B PRI b o

belng human, is Iess likely to elicit an inmmune

APl B S RN

pnraxcinedmlmﬁmese)mrmjonhmmgwth AT@C@@bemcﬁn No. PEA16867. Further

i articul ar .ex le, A"f
pieisehfihd Sat Lok Abopatin B By Fandds d 1 shaB Praduogd by the
exmbssl@n seaummAFCCr/@@eeﬁion IEboeFPmAaG&% Flftiesrtppeferably the anti-

%%‘%Bgnl?{ﬁnrﬁé&)? is Fifeglﬂ@égmtgg eBprﬁa Er\%gttorsdv%l Rﬁig%tAccession

N@@tPMBsw@ﬁ@mE%s%el | - medi at ed cytotoxicity (ADCC);
phagocyt osi s; down-regul ati on of cell surface

receptors (e.g. B cell receptor; BCR), etc. Such

Pedré@elyahe faHﬂ@GF@F*%n%Bﬁu‘sﬁérﬁﬂboﬂ?%’r' Us@ if B freséahvantid®is
be conbined with a binding domain (e.g. an anti body

aRiody 5t eordtikPAy Carielieas heeimssessed using vari ous
assays known in the art for evaluating such anti body
effector functions. A "native sequence Fc region”
conprises an am no acid sequence identical to the

arri no acid sequence of an Fc region found in nature. A
"variant Fc region" conprises an amino acid sequence
vvh| ch dlffers fromthat of a natlve sequence Fc reg| on

- Y o, oy o o . o o - .
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about 90% sequence identity therewith, nore preferably

at | east about 95% sequence identity therew th. As used
wheeeieoddant i body- dependent cel | - medi at ed cyt oRGKIB2009050849

and "ADCC' refer to a cell 28ediated reaction in which

nonspecific cytotoxic cells that express Fc receptors

(FcRs) (e.g. natural killer (NK) cells, neutrophils,

and macr ophages) recogni ze bound anti body on a target
Acedrblmgnd aguitise prebddirgertadd siee inystionofhetdrei-C@RGedntagdrlist antibody

activi nol ecul e .of i

oA mauity e e ion e Bk sptaniall fRta R iR Bioangyiosesos.

PeFs@biyltad mdtiflddTonBanherdgidios wﬁm@ﬂ@logﬁallplrneﬁ |88I1|d|,n§$)§rt|ally
Usef ect r cells for such assac{s i ncl

'”HEP“‘SH@P@[V 'BF" o%‘c'ﬂﬁ?ﬂﬁﬁ ee &Pt Kigopse ’ﬁ’@ﬁ/@f”%‘&d'ﬁi@d lysis, does not

stirflilbfe artbbey-AapéndRiny celPhedideld dy@dtakibivy ( , 86&4 Mbitattivate
of the nolecule of interest may be assessed in vivo,

micrgglia. Prefgraghy tﬁﬁlm‘?ﬁbfé%* casgtant KgiQTigtrediiced)ipeag of more of these
a&‘v}‘tfé%s Mdst Bleferabl e cg’mt(rb@& is, %d@iéa'as Gfeeritd? N ERF J.

herein, "Fc receptor” descri be a receptor

Inemgeolbi 1988) 2926 he2624; rPé@T AﬁplwﬁtI%NanPCE@%%/ 1 and/or UK
[ td v
PRlr AbaRaigT No, PatoEid. R T LG R SBodmepyel the
lnatantnqmuy apl- %ﬁﬁmnm@em antjboali compeibesle Humeodpasy Sh@ﬂ lgG2
S

CME 8%8% C?rﬁgﬁ&ﬁ% vhaeril%ggn{/tv 5& m@gﬁc#r}seggg(% %%que Sto 83|3O 8%31 (amino
atf:ldmnrmbeﬁng b eclieeareptioths wiRttgoenglGmepnm)sEumdl tmareunol. (1999)
2§%§1 :gb (an "activating receptor") and Fcg RIIB (an

nhi i'ng receptor”), which have simlar amno acid

sequences that differ pri marily in the cytoplasmc

nmaj ns t hereof .. d |n ve ch,. an
VoS SR o T o S, e R S et §5HSQUGTSt appiication
Wab20071CE#809 |aﬁﬂmwf@érh@t¢l§iratlﬂg e GGRF’abiddldg ahﬁ@ﬁte@bn&t

1995, J.. La 2 0-41 I

e GHRAICT R et 21° fescafiein onirationioeRo7 853800, sequences
of SEQADN R 1eof1aroftshr dpphosforrarefpre@dery arbinl BSEQIDINGE 1 to 14,
fetus quyer et al., 1976, J. Inmmunol., 117:587; and
regpReBEYal ., 1994, J. | mmunol ., 24:249). " Conpl enent
dependent cytotoxicity" and "CDC' refer to the Iysing

of a target in the (@ﬁesence of conplenment. The
Aé@?@'lnéﬁ@ﬁtfu%mrﬁmq e af fipresentiinyantign the medica@ent is prepared
f&?'p@ﬂbﬁkg?pédrﬁlhf%trgilér%et%gp%H@é“o Plimkel %ePQIBBIk Efoﬁﬂ‘ﬂir preferably
system gq) to a nolecule (e.g. an antib

b@fmpn @Xee tavoun tises pghenoatha farthge nrefm@bbfézﬁéwgert@m terabntimes per

Y BNty Ao Mony®1f e HRRGHp el Prgfsrapiy e
ml(ledtbflm) is pregarbée tpbe benmﬂmﬁallymrm_ssterh@m perlmmsele@edrﬁom once
o9 apB et 8 B B0 B TP B IPEERL 8 e, once
evary thoes weaks mgontblyosnde e\mnjotwcsmmm@ &0k e\@Bﬁmrw chonths, once

ATCS; PTAt6866 The ﬁ 1 N0 rﬁﬁl uence of &1 e heav\y
CYTRAA AR S e SMEVAVG AP LY é’”P% SN SEMENERoWICG RYery seven
mBas| andfé)sveryl eghtimdnthEhendeDiR epp nhlecm@ntbé amice lpedhy té&n inonths,

é‘%egé\lfeg P%Oqg?oqtr@%sg@?)%%flgdgpgorg%gﬂ% Qreger(s?d embodiments the
méBrRAMENDRAPESaret e b6 pBfisHdralff addinktere s viaes @uﬂe selected from one

mcorgorated bﬁ reference in its entirety

OBBIble P HOU SRR Go D ORI 1517 1 O gR iransdermally,

sitsdutaHRloBs I Sfir N RS, MEr8\MAtekiBIlySHGhirdmDeRHary, @lﬁdntﬂeQ:ardlac
The characterization of antibody G 1 is descri bed

agministsesinp iBsacsseqesin 0t atsAmeLy. "ﬂtF%)eéFﬂnle?U&’ é@ﬁ?@HPoﬁﬁ'Y
vz!ﬁ]hém/ infraiGESI, ebﬁﬁ@n@@uﬁiqgtrél)értfcgfaﬁyeﬁlé?ﬁartl&lé V\%ér Beally.
humani zed nmonocl onal ing anti body (
bl ocks bi nding and activity of the neur opeptl de CGRP
(a and b) and its effect of neurogenic vasodilatation
caused by CGRP release. G 1 is an | g&Da nonocl onal
anti - CGRP ant agonl st antl body der| ved fromthe nmuri ne

. NN 2 o I T 1
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Hybri doma 12:93-106 (1993). The ami no acid sequence of
the heavy chain and |ight chain variable regions are
WG h@an099m8 SEQ | D Nos. 19 and 20. The pol ynucl eR€T/th2809/050849
encodi ng the heavy and |igh® chain variable regions
are shown in SEQ ID Nos. 27 and 28. The CDR portions
of antibody & are provided in SEQID Nos. 2 1 to 26.
& has been shown to recogni se the sane epitope as G
1. As used herein, "imunospecific" binding of

antibodies refers to t nt i ecrfr bi n
ASThrRg do Ao e bl S K RSB Rph Gus mBilBantig prepared
fcﬁlpbﬁpﬁrfralaédrﬂﬂlstrﬁﬁkdywm_dg bg&b(&ﬁﬁtﬁ( | nf:emrr]dtr@hlcﬁbgtvraeen 0.1 to 200
ogni_ze at antibo i the antibo a
A DL SB abick A Brveen B4 870 bantr SO sl o 45 20,
28loss 36040 r@aso w%ecsebﬁcy 75/! g %ngeley ado prm 312031)30 AR0, 150,
t ope t specifically preferentially
160,478 Toc00 or PDBTHEh P4 e BioR] PrestTaRY P BRI o
a polypeptide is a termwell understood in the art,
and nmet hods to determ ne such specific or preferentla
A@mrdrnggo arfierthgrambgsiment e presemdnyantion hemedicament is prepared
%'eﬂpﬁé?af%qrﬁ iRistratiGP®Rh bh GnBbA d?ﬁcer‘?tFatroHro?fb@f\A‘?éetn' @ t0 200

reacts orassoci'ates nore frequently,
m@ﬁrgeofrt@m/d\re}ghtvwrefer@vlbat ahoudLordsitweera®d/and akiouh any one of 0.5, 1,
g fannkt Y4 M LD agh i cul g

SPIGRS 2D B0 byl BP0 S B 1530 et i a8y, 120
130t 1460 850,160 ¢7,i 1881 190 bi 2@shgtg of pody eeaght ital 1096 error, most

get if it binds with greater affinity,

pRﬁ?%ByiﬁQRﬁqu ‘eadily, and/or with greater duration

t han |t bi nds to other substances. It is also
AEQQS{ 8%%%gféﬂp§adl n tr’rtéehrttf%ﬂ@];plgrgééntgrgleﬁwg%ré heﬁﬂi‘t -CGRP antagonist
arstttm@yfhaeal Rayf [ wpsﬂﬁcﬁ ef @oid thhh ynbiondsf 04,8, B 105121 t4, 96t 18, 20,

T 35, B % 6 SR ML B A TR 211k B S8 s,

68 prrpﬁermtweammm@angzt 875388 gmtgzngxreg’cr_seel 100,Meguia£ 106, 108,
it can jnclud excl usi ve

BN Ph s P DB a5, oo e B 18t g 40, 142,

14T0S, @4@1‘1%@6'1152 4154 brlsrednsta 166'151}‘62 61:6&516@(3'6@@1& 160174, 176,
eln are

17%1 %gdé%tbﬂ% h1¢§|8e19\0 t1<92r @%ﬂ%&%l%@ﬁe?%z 8104a29€n<208 or 210
i I r
1%y WYk Eftetdab] 94 e 1198y 1 th

éﬂihg Y Pt %ﬁggé%ﬂ%gﬁgg& Eyﬁ%fe Q%tng %Qﬁgs @h mPn >

may be |nterrupted by non-am no acids. The terns al so
) ~aHR id: t s he i

PRIGABRARE AP R AnRRLHSPARRY nhOZ i AR Ffibieién o
diynd formation, glycosylation, |ipidation,
acetyl ation, phosphorylation, or any other
mani pul ati on or nodification, such as conjugation with
Aacdrdinglto adurttearmoefented eAlbedinnant lofl thedoresdriinventien, the medicament

ofTet B rBCRR el AP S BT R RZ AT Sy rervous

sgstényang,/ o Boghitiveaimpairrieot. aBreﬁ@rablgttlce meditamaat hndsdr the anti-CGRP

ot her i fications known i,s . understood
at‘tﬁg?”'Stoaég'ge%g???e”?}d”%&ﬁrtyd’é‘? Bf ”ECH? Qlf FW@P&"Y'B& preesia,
cHFEESIEN UepRrstmaRtitioh OehpesthReiaDabrdreRl tHittking: &ibnaes Uértrgé
e chains or associated chains, Polynucleotl

a‘&‘th'%@uéP%W agxia, ®'rCH§‘°[@é’ér‘tsﬁ'teé‘%I%N%@éﬁw?“%reé“%'ona' lability,
eliid?fa, hé’lldéﬂta)ziﬂi@s s’no@t‘ Iltgtllﬁ/bér%tstrfé%ﬁa A perkivedis NeYfpdtoridd

i ncl ude DNA and hé nucl eoti des can be
'W@@ﬂﬂ%@ﬂd@l‘@dﬂpr@@§e e FrRAStiedt MRAoONUspasYrRlgH. neuropathy,
pEHRLEIR! difiFe Oébrt%ﬁﬁﬁlsspeéelqlﬁupérhﬁilérdén@ééﬁ%v d|9£|né’§'s)’ somnolence
substrate t hat can be incorporated into a polymer by

DNA or RNA pol ynerase. A pol ynucl eotide may conpri se
nodi fi ed nucl eoti des, such as methyl ated nucl eoti des

and their analogs. If present, nodification to the
nucleotlde structure may be |nparted before or after

Y T | - Y a1 — o o - o - g,
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chel ators (e.g., netals, radioactive netals, boron,
oxi dative netals, etc.), those containing al kyl ators,

wa bwsaosas h nodi fied |inkages (e.g., al pha anor@hntB2009/050849

nucleic acids, etc.), as wdll as unnodified forns of

the pol ynucl eoti de(s). Further, any of the hydroxyl

groups ordinarily present in the sugars nay be

repl aced, for exanple, by phosphonate groups,

Irsbosizh ahgiety; oaper, dmpoets%’cdh&ﬂ playesttesnad akdstprofeeatily thg medicament
roups, vat ed. re e addi ti onal I|nk s to

a3t 2 2r8r o &Rkl ety S res 2ol Bonaiis ol

cGargipatiérs or dttentibn. and 3' terminal OH can be

phosphoryl ated or substituted with am nes or organic

cappi ng groups noieties of from1l to 20 carbon atons.

AGthraIng Y Grf@%h/ér?enﬁlﬁ)\drrﬁér&%flﬂﬁa &e&emaﬁreman tee Sibaig@est and/or the
protecting groups. Polynucl eotides can al so contain

a%&ﬁ?g%a@taeewﬁ%ararooﬂy gg%n@rprmﬁg,@geéorg ugaRLOR gagtro-intestinal
irsfrmegper al Iy known in the art, including, for

exanple, 2'-Onethyl-, 2'-0al I yl, 2'-fluoro- or

2' -azido-ribose, carbocyclic sugar anal ogs, a-anoneric

Aéé’&@r o GRS RS % o?flﬁf% praSeRiMRINEBS the rh¥LRSMRNLANd/or the

yxos S, pPyranose sugars ranose sugars,
aete@@rrb%auﬂaggest ar&@ydv Heesnel] mg@c&mﬁe@mmyﬁg@ll'@dmrde

oSRALEEEPAECOR T Ay SEORL e OindB B py core

alhhagkm|aigargrbodpdoesTlhmmmadrlsHateaaﬁrmbr fbii ofkiateg bgnzmdrwepme

ol PP PRENI BT pd B FRRATATRRL B B ENE st
or(brddtrd:‘e oy sec)atlnij (oO)aNRibr(c ‘egifecdate"), P(OR P(OOR, CO

or CH2 ("formacetal"), in which each Ror R is

i ndependently H or substituted or unsubstituted al kyl

I dne2€mbpditieht, @fﬁtﬁhht}lCC}Rﬂ ahtagostadhtiebihg ron(ao@ibris{réﬂid(ﬁgmelrorates,

c&rgr;%/oll%ﬂgcliqkq%gﬁ Y cglﬁ) %e&yﬁg%q? lgg\?e% (g(grq é)g rpbcilgrrgésra/n of central pain
sérilabhcal . The precedi ng description applies to all

pol ynucl eoti des referred to herein, including RNA and

DNA. A "variable region" of an antibody refers to the

IVARJHREH SnBREh B tRE etfb& AMd Qﬁﬂ@G'H@éﬂta@&ﬁét%n%o@ﬂ% equal and/or
variable region of the antibody heavy chain, eit

supesioe taothejah eé@rﬂirN%'D@rﬁndﬁQfé’p{ﬁé% iaghe S?@@r%@@'%f’f milﬁ;nmatory
pBRARYORY Qnﬂ)(gcﬁrlﬁtantc i) éht?%‘@b{ﬁérﬁ%(ﬁ{rst%fntrﬁ&w is fefBBIRMAR Kreating

regi ons connect ed hree” conpl enentarity
rQﬂ@CWerﬁmrE@prJ@@D@ms (CDRs) al so known as hypervari abl e

regions. The CDRs in each chain are held together in

cl ose proxim’ty by the FRs and, with the CDRs fromthe
Aotdrdingdh aifurther@spedctmithe presemtenentinathese isofrovided the use or

T t

SRR T St G Foe YR BiBRton Ve Sinhe Bk
arhtageruismmbodyss-amemrsmed;emwatee/ sacquemkually cbrysrmultameously in

Ka Bat et Sequenc%z of rI:’r ot ei P? [ ggp% 3 ¢
CTPIBPEQY Wi 89?1%8‘0“’ 5" Phaggiaciegica ¥1§‘f| Flﬁo gfids or agents,
pidéerbbly, coB@iohadsiar ants useid féQt)eﬁhg&rﬁftH’nﬁraaﬂOrybra@BdDr@ferably the

stal |l ogr udi of anti int i body conpl exes
afe St paS S et R TR arR o 150y A<l v ani o
(i |an(db9c9<?)andlge§r’b|@§ mBipBine, B@r%r@%?d%ﬁﬂrbhon‘éﬁ oid)‘irﬂdrphone
refer to CDRs defined by either
'eaﬁwhaae'h'eaﬁ"%9h%[¥@&rﬁrwl BiersfidipgtiRNapyy 6%\‘2%??3 cogeine,
dihg&rdsbaddlhe, rd?@b&ibneoﬁ)(] Bc&iﬁnbb%)bokﬁfh@hé AdimbRfe, rrr]alorphrne
e

constant region of t ant i bod ight chain or
n%'@ﬁ%‘leaﬁ@”ﬁeé@n% rﬁ)uﬁfeﬂoﬁe"%ttﬁuwﬂ%ﬂ% LtE’I"r‘ﬁ'IerPr F@i“fﬂ?@?'ne
al one or in conbination. As used herein, an "anti-CGRP
ant agoni st anti body" (i nterchangeably ter med "anti -
CGRP anti body") refers to an anti body which is able to
bind to CGRP and i nhibit CGRP biological activity
and/ or downstream pat hway(s). An anti-CGRP ant agoni st
anti body enconpasses antl bodr es that bI ock

e o
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for vector(s) for incorporation of polynucleotide
inserts. Host cells include progeny of a single host
w@edov/10%ml t he progeny may not necessarily be PCT/IB2009/050849
conpletely identical (in mdtphology or in genom c DNA
conplenent) to the original parent cell due to
natural, accidental, or deliberate nmutation. A host
cell includes cells transfected in vivo with a
(ip @ ryomstdreidal atei{rglhanohatotyi ds'ug (NBAID)pe.g. dspinrs elitldfenad, miflusinal,

"treat t' is an r obt i nin ne
elgdb R LA Buen; BapProBRLNORRRal Ml bBoob ot fdomdhadi
kétopidn, Q@tor@éa&ﬁecﬂbf@hamrc &t infeféngrhicricRinab@asiohs, naproxen,

not limted. to, e or nore of the

i ncl yde, e
T R - A A Sy T P L P S
c dﬁdx@@@@és@ty (G@X@)aﬂﬁ%lwrs LeEbLN r@?edoﬂfb' AHEBERINY JTELSR2; L-
768 6%%)d\&goses of this invention, beneficial or desired

%s‘?ﬂ%%hqu@P@l‘&@a||Bbﬁ‘fC%’F@|%%@” hefA%fed to, one

(iPa BERhiturafe ée'él@tn‘;é)'e' @‘é"ﬁ%arbﬂé?'a‘fb%ﬂb@bl{aﬁ(ﬁﬁébaﬁ‘&tal butabital,
severity, alleviation of pain and/or a synptom

”@@b@*@@rﬁﬁ@dmﬁmafp'iahfm%thﬁmWﬁk{ ppaioRarbal, pgerﬁ@@ﬁltalesecobarbltal
ta%lﬂé‘lnfheaﬁ‘f 1 bHhio rgfeﬂ[ﬁ?@l“ﬁ%ha adAELRGRUL, t?glcletsalt thereof:;

OSItI n 1S a mount "sufficient 'to e :
(Ib)@i@ﬁnzcdlazemne deehg ecedeivd adtionnebuehlergiagepenidalclorazepate,

dlagébg Stiup: aﬂg #(?r ?p\ﬁrﬁ‘tdxgge m rt@%%gébém oF Hl39§|laﬂ1 0 Ell N

sensation. I'VE ano ‘can be adm nistere
pbarma@eumaileaamntmletsak’athemm‘ For purposes of thls
v t f dr
(\}B énq ngéglh%vmﬁgoésel tlv na%gasrltg)ﬁg?h rgmlgr%me

pr(dnwhammm:hloomhﬁrﬁanm@mIdrbyacliizirnbemsi ptmarmécea.mdéldyacceptable salt

tqor event inflammatory pain or synptom associated with
ammatory pain. As is understood in the clinical

(Wendetistive authedd §latethimicRimgptoleimae dhehagealomoond, or

dl%EIo ceeﬂ%tebg%hr é:\n% oSi ti ﬁgq“gad%/c%ota@aﬁag t be ach| eved

(\ﬂb@él{&é@l%uw’é reCF@JHhO% d. lt%ﬁloférm léémscﬁﬁodcﬂférﬂ?&kd)%&one
amount” may be considered in the context of

C%‘?ﬁeﬁ‘?@@r&ﬁ ng“&%@”?ﬁm%’rf é’rﬁhﬁ%'f'aéb%?" 2 p%@’é‘ﬁ‘t‘?@u“%ﬂ\'m agceptable salt
thekdtd! € agent may be considered to be given in an
effective amount if, in co%nctlon with one or nor

(Wit are NMife Frogptos agtagopighleed tipmetpgprhsd (6Y)-3- EdeOXY-N-
m'é@rg)lrﬁ&%ﬂma opl'fhem@g%ﬁﬂe'ﬂ:e%rorphlﬁ ?@-")‘r?)er@dfr&{g N rf‘ﬁ‘é’tfé‘ryh'?\orphlnan)
di canent 1s 1n the formof osage unit

ketaminge Mmarpantiogi pyisgayizaling geithoandr gis-hrinheephdnameaily)-2n

f
SRR PR L e o BR S AR LRER
(i)l dphreaadrepengid, 8. grelaxazasiny tashsulesiuailongdise ved-ianyino-6,7-
IS £ RNl IS GRS DAL RGO B1o) BTSN Bfricy)
qgeamsliakl y used for these cond| tions), duration, and/or

(éiﬁr}ﬁ?)zq% élgg%q;"f}rrrg%slglg %Wﬁ?rgjwﬁa%%%rr%%éj ﬁn%ri[ﬂ@n% or nortrlptlllne
()Jl)@?ﬂswiﬂbmymﬂant . Q)aetfmiMze@fnecme/atp’roaiter e Syrrpt ons of

offe e Erat 6 YK BaT ROGSt BFSETERY BB NHGR. M dr L drgoRist o0
(FRIBR)-FERB- Rt rrteintdth ABen2 ey o, 10°<nﬂét|%h§@ﬂo@memﬁ-@ -(4-

i ncl udes shortening or reduction in duration

"WWM&W*W’&! I]%%@'ﬁﬁ@fﬂn(?[?uf'rﬁﬁnﬁﬂ@ﬁf}ﬁhr&r‘ﬁr%ﬂr@d(ﬁ'@'ﬁe éTAK 637), 5-
)Q_@J[QF‘&? B%t&%Wub%m&Bbl SUHERY 04t My B GBBhenyl)-4-

eésenln one Or re u de

mﬂrwhﬂlieﬂlmethvﬁ fl @sdibydrordsi-bL.4- tﬁtﬁk@!rﬁr@lﬂ@(MKpﬁ&% lanepdtant, dapitant or
[

e e B e 2 b BT RERr Tos .09)
the invention. As used therein, "delaying" the
devel opnent of inflammtory pai n neans to defer,
hi nder, slow, retard, stabilize, and/or postpone
progr essi on of | an arrrrat ory pal n and/ or a synptom

S L 1 .
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A "bi ol ogi cal sanple" enconpasses a variety of sanple
types obtained froman individual and can be used in a
wa@lt@gnewos c or nonitoring assay. The definiti oPCT/IB2009/050849
enconpasses bl ood and ot hes2liquid sanpl es of
bi ol ogical origin, solid tissue sanples such as a
bi opsy specinen or tissue cultures or cells derived
therefrom and the progeny thereof. The definition
(xdil)s enuspatinicl estaganipl, ey dydutimauléerbdiea, prapivptine tregsium chloride or
daq¥ way after their procurenment, such as by treatnent
AeReFeagent s, sol ubilization, or enrichment for
maa mxlzqmﬂblme@bScelétbtﬁ(ib 26fepExitb 8 Rsldedoxib;

OB HOS B BSBraSE SeBa he loh) S SBibroren

G&annbgé)enconpasses a clinical sanple, and al so
includes cells in culture, cell supernatants cel
(>1V9§§P%|star 3e3lgesic, pb'l‘ Qéfﬁ'ﬁU'abP@ﬂaé@‘iaH’é’l fluid, and tissue
)@ﬁmeﬁﬁdeﬁﬂ‘b Sdcncgsvdrgb@dd -or "subject" is a vertebrate,

preferab % a mammal , nore preferably a human. Manmal s
(>1Vh'd€1" vieralloigh rrcegtas agerist (erg. esinferatoXink of 2R geRIsS (§-gueapsazepine);
>ﬁ>§""5a\b l%pé?fréné}?l'c%[:ﬁas@ craksigich as cats, dogs and

rses rim rafs As used her ei n,
(Y eca local ar’@@ﬁ@eac cﬁmbtarslmexﬂemﬁ ch is capabl e of

li ssing, one or nore
()&g g‘;ﬁ'g%t%@%bﬂgﬁé@%ggje%m?t éé{j;ngét in a host cell.
(ﬁxhrmswtcmﬁn neseplor agomst archfadontstare not limted to,

b .S, )& RNAexpr essi on vectors,
(X\{('";aé CP(@%%%(?T{ d&%%gﬁ%@eg/éctors DNA or RNA
mm@rﬁaswﬂnlMedémmskﬁSSOC|ated with cationic condensing

o e BREY Mo SvuEA TS ERpaflywraEhHLpr EREEREL 2% "

()@(K/r)cbmalbh@Qdeta lifandisech &egsbapentieyppegabalm; cont r ol
uence" (ins a nucl ei c aci d sequence that directs
(’iXP’ R EANIANAN @€ a nucl eic acid. An expression control

(ﬁ@ﬂ}@ﬂgﬁldé?ﬂesbﬁntaswﬂé@émﬁnpt?lHﬁKE@éﬁnl)ﬂ t2@68drid Wesyr@l)0and
an 1 nducib @f%rom)ter or an enhancer. The expressi on

cont'mrag% Eén'l')sor@ﬁé‘ﬁodwpiﬁaﬂ Srikieh as HheRolpDYlanthn) or
aC| dca’?@ém&i&ﬁnéﬁ' fotblj.anscri bed. As used her ei n,
"pharmaceutically acceptable carrier” includes any
mat eri al which, when conbined with an active
irent I t [ ; gi cal
AR, ty® o bR L BoPhBu A e
pRyrerasht @awpp@fsh@m@r tjwepreb@ntloare@dfmﬂrelatrmerttexﬂ Irtﬂ@m nagtQry pain

oA SaORE RRIBS A Sy ST R Al deghoing
ir@iﬂi@hpasf or Uelwamgrtheedwmmnenta:m@rawe%mmoftiymmefory pain and/or
s%ét@hﬁ%f%@%ﬁato&f& [r{grglngwidﬁ%ﬂzcé a%lna Sn(t)I e@hP antagonist

er al | on are buf er
astiodyendra p‘rtarmabel(tmaW/aicmtautecar@emmﬂort aroecipient, wherein the

BRI et FEREPFAe AR E, Rl ngton s

Phar maceuti cal Sci ences 18t h edition, A GCennaro,

ed. ,. ck _Publ i shi ., East.on, . .
AGEIRBRS A o pr et T e So darngan err%mﬁﬁ"éﬁd Stpomprising:
(5% pHéaplscéltiebl comhpusitioAAdMefindt @bbwd; mndper | pheral |y

adm ni stered" as used herein refers to the route bg/

(Ripnstivctions far theparipherel admiisiaienof anaifertivasme

pRaRZENHIGH cambbitshtol &n haivRaret th‘éedré%ntlloﬂ aP@/dr reltrddnt of

it means not centrally, not spinally,

inflammatery ein @nd/ﬁroﬁynﬁé@mﬁé’f éﬁa@m%@wpyaln @rtf@r ameliqrigg, controlling,
The termrefers to adm ni stration routes other than

those i medi ately forgoing and includes via a route

which is oral, sublingual, buccal, topical, rectal

via inhalation, transdernal, subcutaneous,

i ntravenous, intra-arterial, intranuscul ar,

|ntracard|ac |ntraosseous intraderwm,
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The term "Kd" , as used herein, is intended to refer
to the dissociation constant of an anti body-antigen

WO pioenegods on. The present invention is directeRCT/B2809/050849

medi cament for the preventid3dn and/ or treatnent of

i nflammat ory pain and/ or synptons of inflanmmtory pain

and nethods for prevention and/or treatnent of

i nfl ammat ory pai n and/ or synptons of inflanmmtory pain

réduciag incidencediiadr. delayirg therdetelappent or grbgressiveiof inflammatory pain
rovides the use of an anti-CGRP antagoni st anti body

a Q{Prf‘wtﬂﬁﬁlﬂﬂ@?mﬁ‘aw RAPredi canent for the prevention

and/or treatnent of inflammatory pain and/or synptons

of Jnfla ain, rein the. nedi cane )
TR ki By aaiS B PomBtestoniReT ConTET S ST R S etaonais
aMdQWBWpéﬁlm%fI%@ﬁ%IWd iBSRlcbhy forluBe dn é&%@(ﬂ@hce with

aspect, the invention provides an anti-CGRP ant agoni st
a%ﬁh?f qggd@/eth@c}s ku3es af fee kﬂ?’%’?ft@fﬁ‘t it BA K AAYGHrherecommsise aof
désHnpasATBE ﬁlé’cﬂﬁ?'a‘h |ﬁ6]9‘|695l S%Ytﬂfﬂb%ﬁrégtmbﬂtf 6%%%%&nt?ﬁh@whether
wherein the an prepared e“P eral
thad dividat hes @ﬁa@fnamérp@irhomﬁ@t Bgit @fkft?dwgl igflagempiorgs painethe
I
wﬁﬁ@ét%% f%‘rl th¥ pe gﬁnélr_gf écﬁn.ﬁ%ﬁtsgéno%flttgts pgﬁﬁfﬁégegﬁ%l F&Bﬁﬁpﬁgﬁén may
Inmﬂaﬁdo:m@t@ncﬂs ta desdge alosimg S‘Cbedldﬁﬁhﬁ ooues n@administration for the
MY reduci ng i ncidence of, or delaying the
in velcjgp'?lr%rﬂgntor progressi on of inflanmmatory pai n and/ or
synptoms of inflammatory pa| n ~wherein the nmedi cament

He h I i n
P{%%ﬁéé%%qur%% Hf 5? %ﬁﬁ’% 06 §f% tFI’ enr%m%zcgﬁlqlly .to %’E&{ ﬁtger aspect
makdtermatandie. of thi s aspect the i nvention provides an
anti - CGRP ant agoni st anti body for use in aneliorating,
controlling, reducing incidence of, or delaying the
Esempleypnent or progression of inflammatory pain and/or
synptons of inflammatory pain, wherein the antibody is
prepared for peripheral adm nistration or wherein the

Ta@brds@elwnt/@nt@em RbwidREEibdlwittolesrahbe/ tol tRe FolloRitd Bxamples which
aspect, the invention provides a method of preventing

arg;daye@pe@l FRREStRIC PHY P AnfEYe |PYPAI%nd/ or synpt oms of
i nflammatory pain in an individual, conprising
eri pheral admnistration to the i nd| vi dual of an
E‘P fdlewingeexamnlef anst figiiea ate madswith refatpsre @ aatlqdy el an anti-
hur‘ﬁaﬁ darkp huﬁr%ﬁ‘%ﬁ&noctdh%l érmb%ﬁy' SHY tBra(P\Ybé&;SGQ éF?Br][T'tPF*athGRP

amel i orating, control a reduci ng 1 nci'dence ,
mgeBeangcione! amlb@dxo%@m &ret@l. d@rté@lgmm 2593-106 (1993)).

i nflammat ory pai n and/ or synptons of inflammtory pain
in an individual, conprising peripheral adm nistration
Examplee!: iQatéadrtutis (OR) mmchkdriigtictiaremanfelsitrardection of the medial
nt agoni st anti body. According to a
n%%égegi%ﬁ?72nbodinent of the present invention the
i ndi vidual is preferably a mamal , for exanple a

T%%gﬁgt'ndnoﬁ éanl n%(@l ﬁﬁé@ﬁus Q@wtf’g}n %ﬁ%ﬁl%%ﬁ%e gf@? tarﬁﬁky% in the

dévetopraentaf chsilagehesioms artotbedchnges w&thpnaﬁtegumdr to those that

mbodj f ot t
oGP ne e i rom e IS Riths SRy PP am SR s AP B Meg changes in
weight beéru'@ (Ibﬁéb{b@bd ubing @l incdpRRitele, meteptiakhe fab Amdaiberand
transder ma cut aneous, |ntravenous

megbzrical (tastlehfllodyRia (gRrsead 459 VAR FallamgRts), in the hind paw,

|dstitd SQREFHeks! 9&16%@@/\?&@|carrle’dtdL@B§édrB|ﬂ§@% a blind protocol where
transmucosal , vaginal, intravitreal infra-articu

thedpyestipatoe l/)’laﬁlnot P‘@%@I of dfre @gn&tutoaﬂ@o%nwmogtrelaqr.t%freatment
o PeUnhAg to a further preferred enbodi nent the
medi cament is is prepared for peripheral
admnistration prior to and/or during and/or after the
devel opnent of inflammtory pain. In one enbodi nent,
the anti-CGRP antagoni st anti body acts peripherally on
adm ni stration. I n one enbodl rrent the anti - CGRP

T . I 1 oy
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osteoarthritis.Di agnosis or assessnent of rheumatoid
arthritis painis well-established in the art.

wos®edesrent may be perforned based on nmeasur eSPRITBRM09/(050849

the art, such as patient cl&racterization of pain

usi ng various pain scales. See, e.g., Katz et al, Surg
CHn North Am ( 1999) 79 (2):231 -52; Caraceni et al.

J Pain Synptom Manage (2002) 23(3):239- 55. There are
al so commnly used scal es to neasure di sease state

ch n Col | ege of eumat o] o ACR .
AR5 (d E B oot St odh Bt s e Yakysephg deficit of the
O'Aﬁhilﬁc) IImE%’t ﬂ'@alghéﬁfiowwftédé%jﬁg’ﬁé%mm It%?&tg%%ﬁ@rable to

ries ., " Rheupmtol . O: .
S56 oth ErvappindRevesSEl Bhe fLin ue By Bearing O th A b to
n@ﬂﬁ@bl RBRENRb ieFBE{wdORh With thé IdwdBibse. aRig e\‘f@@t Iéétbﬂﬂ Dlda§s post
npact Measure Scale (Al M5) (Meenam et al., thritis

a@waﬁr@@eﬁmné@ﬁejp'(ai@aﬁpgwemaeﬂwa a‘rmemean average value of
eSAbedigRNis. 3441@%%%& e lowBNESLRY Ati 10ayE HBECIVYY

I nci dehce of, or aylng the devel opment or

progr essi on of rheurrat oid arthritis pain and/or

h L y
T@% g@%&[&%ﬁr&gtrg% ﬁHIV?ﬁtﬂJo%% gjbbé k%t tﬂ%&j gbGanlg If@;?%gf R P
derygesiratedtan effeciseseightrdaring aptieredrly t@n%@omts This effect was
t.ahi r

PR el b Bl e b RS TR SRR MBLchsgrigg on he
alptynergndcprantadkiguiezBt i on of pain using various pain

R%ﬁ%%tge%psgr%g%s%?r @g;asta r%ocngihrongtﬂl alg%ﬂﬁhfg? ag IﬂggAg?ive control

siviaveeo 6260A 20 vas(ta)be288g fdvIhe ﬁegatﬁm &r:rpir@l and@b¥eéCsed the shift in

ation includ stiffness, and
weRPLbEarort Be b i PoBER Al Bel&H "anal ogue: Soal &
(VAS) may be enpl oyed to assess pai n and eval uate
esponse..tg the treatnent. In one enbodi nent,
Erﬂ@BEB?Z%@ﬁ@?a%ﬁWtrolIing, reduci ng i nci dence of, or
del ayi ng the devel opnent or progreSS|on of
osteoarthritis pain and/or tons of osteoarthriti

APiHNg §S§?éé’§ﬁﬁ%f%veéﬁ%”@@3% € #Fso\RORRIEC E&%ﬁ’mafet?%w G2 and G1

mFEﬂn% r%cﬁ‘urﬁaﬁpdc%/ B-trofi SRIfgNE tlﬁ@c@ﬂfme?e%bbt%ﬁm SK-N-MC cells.
odiment o e present | nventl on the anti - CGRP

Dase rpponse cuves Wch/plbttmjgnd B @ms Wﬁ‘@r@’iﬁﬁfﬂém@ wding the equation:

LT BTV 2 s S, s S v -

oaamrﬁ\gmir@tnawu-kjmdy t(bCGGEPﬂ-er@étbr wm@emnd SKORaNC ceIIs The
referableé human and rat Mor e pref erabl

qu}ﬁ’éteﬂ ‘5506@8&@ () %SPB'%WQWC@@RFW% aeRvRERd e @W@F‘é’bﬁ'ﬁes so that it

cbhI§ baRbhmefddRvamn iR misds @b H%%lngcg%lé&)r@ W8RG N-biotinylated
a- CGRP or to human a- CGRP and/ or
h@m@n @ﬂéusatyx %%wemmwraﬁPQMYldwalélﬁm qede gt low layels (typically
ol r '
Bl DA P AOK B S E Y0
styived kas a@é}'el?eriaemhabnddﬁ‘gwastutrated geeteah(syyrface)Binding affinities

| ncﬁ%((g"c% %m%g@t%?%rﬁghng I?ﬁ%fc r%%eh@cgr; an‘:t‘s Lif) P(%k"”) see Table 1.

suppresses or reduces CGRP bi ol ogi cal act ivity,

i ncl udi ng dowagt r eam pat hwaysusEdabt7Ed byGCGRP

KY @Ml i@, Surh as receptpr,obi ndi ng and/ @04

I@éd(‘ﬁM)%[-H‘&n p§7a cellurar yggponse to CGRY; (€)

i or at es, Oor ats an dS of
KB G oy AP OT A e Or Fgpatsany aspepy of

IJal 1 (1) FHereases bl cdadl daltl O,
AnA (~) nhi -t o roadnenc) CCRP._cvnt hacy nroaduect i An
(SR V ] \U} LI YA L =] \l Cuu\zco} N\ oylll Mnmc ol o, Pl \UAVIUAVE RRRR VAN |
or release. Antibodies of the invention, including G1

and G2, are known to bind CGRP and renove its

bi ol ogi cal availability for exanple in the serumthus
preventing CGRP acces to the its receptor and
downstream cel | ul ar responses and bi ol ogi cal effects
of CGRP such as flare and vasodl I atl on. In a further

o Y Y LT o a1 o, . PP ——
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In a further preferred enbodi mrent of the invention the
anti - CGRP ant agoni st anti body specifically binds to
W0 b@amon aci d sequence GSKAF. Preferably thePGEIBOINIS0849
GSKAF of CGRP is the epitopg® to which the anti-CGRP
ant agoni st anti body binds, preferably at position 33
to 37, nost preferably the sequence is GXXXF where X
can be any am no acid, preferably at positions 33 to
TaBleof CGRP, the ends defined by am no acids G33 and
F37 of CGRP. In one enbodi nent, the present invention
provi des an anti-CGRP ant agoni st anti body whi ch
§b'e'dfi?‘%R8abl YKb(|1IW|g)3 °9<1/a)n em,ztr@pmlﬂfl ned by anino
ks 3 . 2D - - CGRP ant agoni st
%Empdy f?aysasr;ze@l fde@ah-w GLAD t §0Pne| epi tope defined
Byuntah e am7no4a®mﬂ smqueot”ce @@KAFm%n bne enbodi nent,
e Y Vi - of such an
ed in the
+ : St a4 on. I n one
enbodi nent, the anti - CGRP ant agoni st anti body inhibits
gﬁle@'events activation of the CGRP receptor.
referably the anti-CGRP anti body has an |1 C50 of
bet ween 0.0001 (0.1 nM to 500 M In sone preferred
Bewibgdifimityt &f,G 1 foe hLi@a0 o andoe OfRM was @00ivaleht ddls 0diS5iand 0.152

@d&g%\#wﬁl %ng'ﬁﬁ'”gégfo”#mxlf g%qﬁ%@ %Mg‘fp W/Fy%guw{%/htsm 6 and

1NM, 193’Wbt|\mly)0 A&idehaIS/ @ dingiregdaffinityais 40oldirhore ;imtemilmnguman

tpBeeY orarb GRE e BT aR0 S8 teRpecie bR paypotent i human

an® PR YRl CORA(Kd B OVISt ghdl. *ﬂ@b HIQI ?@&’twew ﬁntftiéﬂ‘y I@I'falso
nore preferred enbodi nent 1'nM In

dempustraied 9pedereps éae@mafde%ﬁy an@I hindg gt o- @@EFP with the same

bl e of conpeting with
oD e Ao B EOIMTAR 3L % or e bi nding. of
G@Cﬂﬁdsahutnenearfdragwmmwusf MOERY, coand G-GGRPagithe higho#ffinity (Kp = 63
aBERB5 v, webpediselyhes T displaye rspebie€ERIRctiptyeoe hatman/cyoo CGRP and
binde oCS-dndrprCiERP frogi otheospdoiegegntatofithdeGer affinity €Kglsl 3/57nM and
15hpMCrdspeotivedl). regi on or fragnment of CRGP conprises
amno acids 19 - 37 or 25-37 or 29-37 or alternatively
30- 37, f er aIt ively 31-37 of CGRP. In a
Exampieet %@E%Pmt ?%te’”(‘ftv m nal region or fragnent
of CRGP preferably conprises am no acids 32-37, m)st
preferably 33 to 37 of CGRP. In a further preferr
SEfHb eREHe Manteofati-CeBRAN A7t gy %t'n@ﬁ@tp%%t)ih%ha” "fe is of the
oRf2F b Ral. 'Wll'e%tlﬁ@cﬁ)t |'S%r|blh‘@r‘é@)9fesﬁfﬁ:tétﬂ%inhd‘a ti¥fecular weight of
i nvention is capabl'e of conpeting with an anti- CGRP
aepnNe d SRI0SHP. Bigtrascidy 3he'rQa|'tr¢0§§6‘@é0r@é§ #te Fegeentrigl nervous system or
Cr%%'gié:lﬁtb@(? b@ﬁlbg,rnepz as herein described, for: (a) the
bi nding o or a fragnment of CGRP, or a fragnent
of CGRP as vveII as the full length CGRP, preferably

nt of CRGP, preferably
E%%@p@% ;ﬁ:e%cﬁg*y (?%g;ln%(;g?) r’gg nt of CRGP conpri sing
arri no acids 19 - 37 or 25-37 or 29- 37 or

VB PR Ol il o ABRE) SRR Bt

Bm‘co@@km) tqo'ipedtex” did fre¢ bendEGRBtiorsofed prlemixed ct:mtuaiex of mAb + peptide.

AR Bt en o RospaRER iR b O DS gr TSR

ress@quwwes Giiidlockpd aheoatbast pas- mubatmgecen dwifroam tkeyss 3B amylin,

efined in ref er abl
cHionba it afteRonsdu wan epwp bl BdfS sy Fesoase 161 Blus bufter
d@hehsiraibl th&8CHE dadot & c@aplex PaBithésypeptide® (Bdurefs).
CGRP as defined in (a),(c) the binding as described in
(a) or (b) with substantially the sane Kd and/ or
substantially the same KO f,and/ or (d) binding to CGRP
and i nhibiting / antagoni sing CGRP biological activity
and/or dovvnstream pat hvvay(s) pr efer abI y the CGRP S

o, o o o 1 . o o o I e
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nM 1 nM 0.5nM 1 nM 0.05nM or 0.01 nM 0.005 nM
0.001 nM as neasured in an in vitro binding assay. In
WG 2008/169998 her preferred enbodi ments, bindi ng aPET/m20§9/050849

(Kd) is less than any of 560 pM or 100 pM 50 pM or

10 pM 5 pM 1 pM as neasured in an in vitro binding
assay. In a further nore preferred enbodi nent binding
affinity (Kd) is 0.04 nMor 16 nM The anti - CGRP

ant agoni st anti body as used in the present invention

ExPP R G Rg1cgc ab oS! BRI BRE body 1 r agnent s

(e.g., Fab, Fab' F(ab )2, Fv, Fc, ScFv etc.),

hlnerlc ntlbodles ific aptibodj
P BRI Kt e otdsta o’ é.%ﬁ o % 49005 pystem equipped with
s@éﬁté\hﬁlﬂltﬁ‘éted'(@@}@bﬁsdrfctﬂrp%QBlacB#éSAInUﬂBéé‘leﬁ|SWeden) using a standard
conpri sing an anti body portion

Blere0BIND bNRGAI SR it wsdaoeﬁrmeaﬁfaabm Notpigpiated 25-37 human
oITORPIRRNAR LG @fth f Simd SRk TEARBLAPEH B ALIEASth -

at corrprises an antigen recognition site o

biotigylated duseci-CiGHRR . \Jfachraninel anig t@ltwmmsettqnow -Yanaathen
m%ft:%tgg rféikﬂl%ﬂa‘ﬁgto g@ai‘&%a@ﬁh@yﬁe%gggﬂ%efg}/ogé%sa@o% co?wgred to the
w&d}ttype(i@@mam ls-dpaminglateaifragmoehts waye tm)tmedlamndlr/lamal flow cells at

er ori i ncl.udi,n
oo s 86BN 1 BhRbef iRy SulE Pl AT EyfagtS, whie an
uambdifi€d>Rbw asll agesd sit aaﬂfer@mmycrfmyielbé’uhmmﬁmz&dgrbemt3|o$ antibody
re prefer uman. Preferably the

G ﬁ’t’%@&ﬁf‘%’@t%ﬁt‘: |382Wrﬁeé‘t§ ‘é’%reatttf@&eal ?th%Ph'BP§WQr1éM gs fhe top
corceptagdradi d fld-toldPition ¥BEES AlsBEciain arfdJREs iHtRE Phbsés were

anti body is an anti body fragnent the fragnment
menidered a1 00 pkmin fes 1trmauteanstd onutesiegpectivelyi Suifeeesorere

I 0 r

rogifeBie PR RL P8Rt shharklE 2GFRINAREFY DEAPRECE

characteristics above. Exanpl es of anti-CGRP ant agoni st

[ r .

TR BB T SuEEND thet drdlody by SRR R EE RN TRl b8icR of human
e (212 RPC@ECLaam;aggsmL@ts 281b BiBpahyd stoowssspdcifio tﬁdmgaro&smgion (i.e. loss

ent.l on prefera an_ anti P a as :
ol aRHp PPk Ctsaer aihey s SeFGaaNIAG o0 hipted) which can
bé!‘&@&?d %ﬁg%toéé and WBRPQIEE WtidBe 144ti51 Q- télFﬁfheﬂbnﬂho acids, i.e.
Adin, Sci. 7E/}Sond 89: 565-73, 1995, (iv)
fromy @%%Fq F3 MOS;SPBH%Q" Fhanees 'r@fi”'mar(ecqaéﬁ%d ough tre G33A
anﬁd’):?)ﬂ\ %Uté’tﬁ)ne(ﬁz e 4). PERbIERS PVE id Zéporietd for s%%%ﬂw@"of antibody G1
onprises or consists of: (a) a fragment of said
fcmﬁ@%%cry r¢lateg.pepfiggs archgene flamalw memberg (Figere &e Fv
etc.), (b) alight chain of said antibody, (c) a heavy
chain of said antibody, (d) one or nore variable
Th@&yirmﬂlo@)errfopdim%t|thgnteS@htaiunMe@M/mevidemraayti-aﬁiﬂm anfagonist

aﬁtﬁdr gg"wérpé’&\é ﬂcé@) b|95'§tooérb%sc§> Q@‘ﬁé g& gm%?qb%éé‘@’s GB3 o F37 of

CCHR . HhefandirC GRE etmmqmsct Iaatlbodyfma)asmbtm‘rwlly)bmgi to fhy) eplioRe defined

o G AR 0BT CE € sl REayotbes B GBge

d€iDRsl efsr@)ixxﬁavﬁeeaxycamltm anyedmipaiadicattid G838 wnd F3Y belmgetke most

g oS O iecitg e Ror s o arS St Rndhg Y frant g oRP

aftaponibrantigpbdy.j ) . According to a preferred enbodi nent
of the present invention the anti-CGRP antagoni st

anti body is antibody & or antibody G 1. According to
ERafipRt6: pirelyelsl sFth Bediodi oTBRYsied/ o PSydhoRRRIAN dépehdence
aH?F CGRP gﬁtagonlst aé??bgdy USEdyIS the ad??7CGRP
antibody G 1 as specifically disclosed in the patent
appl i cation WO2007/ 054809, or conprising its variants
shown in Table 6 of WOR2007/054809, al so including
functionally equivalent antibodies to G1, i.e.
conpr|3|ng conservatlve substltutlons of an1no acid

o R o o o I L s o - Y
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expression vectors having deposit nunbers of ATCC

PTA- 6867 and ATCC PTA- 6866 as disclosed in
W@ppbilerwds on WO2007/ 054809. Accordi ng to a f urtP@r/1B2009/050849

enbodi nent of the present Bhvention, the anti-CGRP

ant agoni st anti body conprises or consists of a

pol ypepti de selected from (a) antibody G 1 or its

vari ants shown in Table 6 of WR2007/054809; (b) a
Neitlsggramtibody Ga noe gntibo dgfGadembostiaté&SCNDperndtgtivar Additisnally long

shown in,Table .6 of 07/,054809: (c), a lLight, K chai,n
G SRS SR (21S) eReraRLe Bt ailb Ry Ha ISR I the
phAORAE BXEmHREAUId Hol) reded] e@vrse TN edéntaBlEH @8 ¥edatibn @ stimulation /
its variants shown in Table

6 of, 7/ 054809 (e) one

CRNAHS NG UPHLIRICOMPEGPYh OsGONTTEbARIDAlS: gﬁtese WQ?WVQWSde'SatG an
ab&eE of Aapehdehcp ik RPEhe Sntbodlesidnd HeAEE artighiffABWPinhproved safety

Tabl e 6 of WO2007/054809; (f). one or nore CDR(s) (one,

of {16 antippdies oye aurrent QRiatgp Used INCEHERNt BRINARRTABIAY G 1 or

its variants shown in Table 6 of WO2007/054809; (Q)

CDR H3 fromthe heavy chain of antibody G 1 or its
Eyamplenf: dnglysisrofiindicpi@nser gagiro-\ngsting] ayasweffects) CDR L3
fromthe light chain of antibody G 1 or its variants

shown in Table 6 of WO2007/054809; (i) three CDRs from
Atheohihghviverrat study widhientieatly @2 andi waek coamiaaative sttymith

o BT £ EOREL 174065 o 58 P o or
batzeblicur Sfoof iNIRD BTcD 5rbBideton( dr)histhpatboloPRN ¢araparisae to control

ol Gl RS G MR BOEP e

ah‘?wgey Wﬁ aaer(‘ghiﬁd_l_aﬁmtlgahnmt/é@eaifptylcmmm iastiib_uaqiiesrqx/eo perrent
t h . invention r

N%&'@%Q%#@Q@@Bﬁ%%‘? yi‘qﬁgp'lgﬁ';eonleoor ams;?epo?wt h:Sabove.

I n sone enbodi nents, the at | east one, two, three,

f our ive, or.siXx are at. | east about 85% 86%
ESplediol T 8990 o3 q TGRSR AIPIS A GROHRR, 9906

identical to at | t one, two, three, four, five or .
ANWRIGRESRFUEACE OBEaﬁ%b@Qﬁlcéng%“V&}ﬁ €igqn§rakpi ngurggenic flare
WiRED §8lMensa Boavo. af 8pRiGeHSTNSERRY 18 rad-GERRgntagonist
agikogies ip Heat v FPr?\jerBftth Aevelgnment @f ﬁ@?‘@éﬁf"clﬂ?rq g VIVO.

understood that in sone enbodi nents, CDRs can be a -
Usiheta RavioganierskinmiéarRgpamodrbithersitieacy R wag tesigd for its ability to
blegk §dFRBRfect ihyveDRNeapapheneukaBate i0DRS.rat i$ elepideally stimulated
caufing Chaftft seleasr fromReerye esndingschitt IeagdingDiRsvaspgiation, the resulting
chandes @GP od iPWEEni bet measured Hying fasee Pabley medhmsisi ses or

consists of a fragnent or a region of the antibody G 1
Changgs, inFabod e parangetbrs) @erersxprégsed SisAihe etrea ynder the surve (AUC,
clangeaint arbgtasywiappleT dhixeurts o uMERED By 0680 S GRP e¢eandds] gntagonist
CERRb-5f (Hphmmol/ky; i.v@giasruskdsastdhpositiveccantioato validate the specificity of
thehaoodelt @latss not shafn)ai cateternGRRhardffgbni &1 pndri toodiysing for each
afioral ettenmphseliGERBobd Mbiwi gespoinse | oy stindAtion avasagstabligshed with two
saatenolus eardstinauipidnsesachr 3 onirsitsd apaheRats wave dreatedawith G1 after
tHel globd citvav mesgoeae yofcthai sycohd agimauniationo hdci ratungedite baseline levels
(apprexinvatelyabd eninetgs Qust stimokaéon) gid anhaiditicandfoar stimulations at 30
mieay yntelaisiweropedoengt. nmore CDRs from a |ight chain

and/ or a heavy chain of the antibody G 1. According to
Rasiity (Fhgire Py eéraofgtht@nthadinieniclofredtbe ahmva8hb @Rynific@nt change in
bleBH floWrEEh ik 3D 8 ratd ek RAANtCGNMRhbRES adidrififaht Gdrbake in
blaH el resp@k @farti 0 S8P20 FirGepi RlobE ®orWiotrigRg and 1mg/kg,
r Gé'tﬁféﬁ Sirligca@nity WaBathigvad QsiRg ORNARtiond! P fRser!ddurogenic
fl ind2Zs8dil At odel REAY 151 dhdIVR d Wadrk 8P Efe dt @87 Aays PEMRY dosing
(FOdBllE D] - & uBRRLih dSpHErolls AcRRABNERIHEH 64! £ ITHd QIRCiU3BNS form

tHY ta518 RO Hht 89 Rl SER BN Re a3tCERPENRABARE activity.
appl i cation WX2007/076336. Further preferably the

anti - CGRP ant agoni st anti body conprises an LCVR

pol ypeptide of a SEQ ID NO as shown in Table 1 of

pat ent applicati on WO2007/ 076336 and further conprises
a HCVR pol ypeptide of a SED I D NO as shown in Table 1

. g - . N ALNY NN ™ ] N 7N nN a s



conprises a VH domain that is at |east 85% at | east
86% at |east 87% at |east 88% at |east 89% at

WO 2@oto®, at |least 9 1% at | east 92% at | eBST/TE280%050849
at least 94% at |east 95938at |east 96% at |east 97%
at least 98% at |least 99% or 100% i dentical in am no
acid sequence to SEQID NO 1 or SEQID NGO 19
presented herein. Preferably the anti-CGRP ant agoni st
Samitar QGRP dorion-beekiag \dbilitofvathe dritidbdies isaalsd shswn 86He publication
, Atlldr dastt aBBYe) Riarheeadt 2@B%We@l 53(2ps093883%. Eplubl2888tSep 8.
89% at least 90% at least 9 1% at |east 92% at
| east 93% at |east 94% at |east 95% at |east 96%
at least 97% at |east 98% at |east 99% or 100%
identical in amno acid sequence to SEQID NO 2 or
SEQ ID NO 20 presented herein. The anti-CCRP
ant agoni st anti body preferably conprises a VH domain
and a VL domain that are at |east 85% at |east 86%
at least 87% at |least 88% at |east 89% atleast 90%
at least 9 1% at |east 92% at |east 93% at | east
94% at least 95% at |least 96% at |east 97% at | east
98% at |least 99% or 100% i dentical in amno acid
sequence to SEQID NO 1 and 2 respectively or SEQ ID
NO. 19 and 20 presented herein, respectively.
Preferably the anti-CGRP antagoni st anti body conpri ses
a VH domain that is at |east 90% i dentical in am no
acid sequence to SEQID NO 1 and a VL domain that is
at least 90%identical in amno acid sequence to SEQ
ID NO 2 presented herein. Alternatively, the
anti - CGRP ant agoni st anti body preferably conprises a
VH domain that is at |east 90%identical in am no acid
sequence to SEQID NO 19 and a VL donain that is at
| east 90% i dentical in am no acid sequence to SEQ ID
NO 20 presented herein. The anti-CGRP ant agoni st
anti body preferably conprises at |east one CDR
sel ected fromthe group consisting of: (a). CORH 1 as
set forthin SEQIDNO 3 or 2 1; (b). COR H2 as set
forth in SEQID NO 4 or 22; (c). CDR H3 as set forth
in SEQIDNO 5 or 23; (d). CORL 1 as set forth in
SEQID NGO 6 or 24; (e) CDR L2 as set forth in SEQ ID
NO 7 or 25; (f). CDR L3 as set forth in SEQ 1D NO 8
or 26; and (g). variants of CDORL 1 , CDR L2 and CDR
H2 as shown in Table 6 of WO2007/054809. According to
a preferred enbodi nent of the present invention the
anti - CGRP ant agoni st anti body heavy chain constant
region may be fromany types of constant region, such
as 1gG I1gM 1gD I1gA and IgE and any isotypes, such
as 1gd , |g&, 1gG&3, and | g&A. Further preferably the
anti - CGRP ant agoni st anti body conpri ses a heavy chain
produced by the expression vector with ATCC Accessi on
No. PTA-6867. Further preferably the anti-CGRP
ant agoni st anti body conprises a |light chain produced
by the expression vector with ATCC Accessi on No.
PTA- 6866. Further preferably the anti- CGRP antagoni st
anti body is produced by the expression vectors with
ATCC Accession Nos. PTA-6867 and PTA-6866. Preferably
the anti-CGRP antagoni st anti body for use in the
present invention is antibody G 1 or antibody &
defined herein.According to a further enbodi nent of
the invention, the anti-CGRP antagoni st anti body
conprises a nodified constant region as for exanple
descri bed in WO2007/054809. Preferably the nodified
constant region is immunologically inert, including
partially immunologically inert, such that it does not
trigger conplenment nediated |ysis, does not stinmulate
anti body- dependent cell nediated cytotoxicity (ADCC),
does not activate mcroglia. Preferably the nodified

T T - - I e 1 o - o M
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Met hods of making and isolating the anti-CGRP
ant agoni st anti bodi es of applicati on WO2007/ 054809 and
walaaoa/10ponst rati ng t he CGRP bi ndi ng and ant agpeii/B82009/050849
characterisation of the sald® are described in
appl i cati on WO2007/ 054809. Sequences of SEQ ID No. 1
to 14 of said application are provided herein as SEQ
ID No. 1 to 14, respectively. According to a further
enbodi nent of the present invention the nedicanment is
Bploapare efilvednaantipedy pdreakbesidsaralifet pratiigimg thet presdnt anveatior
7 times per week, further preferably between once to
Ah€ibbdy isegGemeds nonth, further preferably between once
to six tinmes per 6 nonth period, further preferably

ARISRIYI©1 hsglWehain VaRfabREfeqiPeminbaeidededbicd (BEQ ID NO: 1)
nmedi canent 1S prepared to_be Eerl heralléeadntnlster

EVRLYESGFEHY QBRI FraNPCEAC NI ISYY VRHEE GBIV (G IRSESDA

SATHERAE AVIRERF T ISKDNA KIS KXY IAQNRS LRRED DAV PREEA BFBY % LANYWGQG
weeks, once every three weeks, nonthly, once every two

THYRhYRS, once every three nmonths, once every four
nont hs, once every five nonths, once every six nonths,
once every seven nDnths once every erght nDnths once

EW&W&%L@P@E%@E@Q@W W &)‘P{F’é@hh&ﬂLlYGASN RYLGIP

ARESASEBET DY TR SLESEEIFRD/ XN @S QS dIYPY TS @G T KHEK om
one or nore of; orally, sublingually, buccally,
topically, rectally, via inhalation, transdermally,

Astithimiyt Gh ERRSHY (extehdav@DBUSIEQ IDN@3Yarterial [y or

larly, via intracardi ac adm ni stration,

GFﬁ%EE@&@@husly, intradermal |y, intraperitoneal®,
transmucosally, vaginally, intravitreally

[ peh-articularly or

=

Sl . =33 FBedt nent of the
HRSESDASAmHQQEAWKGhe nedrcanem:rs prepared for
peri pheral adm nistration with an anti body
concentration of between 0.1 to 200 ng/m ; preferably
Aﬁfrbcﬂﬁ%‘t cDOR HBespeaD [ok)and about, any one of 0.5, 1,
10, 15 20, 25, 30, 35, 40, 45, 50 55, 60, 65, 70,

YE@YC%G\IQEB’ 90, 95, 100, 110, 120, 130, 140, 150, 160,

170, 180, 190 or 200 nmg/m +/- 10% error, nost

preferably at 50 ng/m . According to a further
_ammnwmﬁb&DRﬁﬂf$EQﬂD&#A6t i nvention the nedi cament is

quﬂf peri pheral adm nistration with an
an?ﬁﬁf concentration of between 0.1 to 200 ny/ kg of
body merght preferably at about, or between 0.1 and
ﬁ@ ﬁ E@?@%iﬁ%@%i!g]’! 5, 10, 15 20, 25, 30, 35, 40,
5, 80, 85, 90, 95, 100, 110,
GAENRYI30, 140, 150, 160, 170, 180, 190 or 200 ngy/ kg of
body weight +/- 10%error, nost preferably at 10
ng/ kg. According to a preferred enbodi nent of the
AptigsRnt1 CDRDS (SEQtbeN@8y i - CGRP ant agoni st anti body
l[ife in-vivo of nore than any one of 2, 4,
sg£§@§§é¥#'12 14, 16, 18, 20, 22, 24, 26, 28, 30, 32,
34, 36, 38, 40, 42, 44, 46, 48, 50, 52, 54, 56, 58,
60 62 64 66 . 68, 70 72 74, 76, 78, 80 82, 84

GJ\J\%T@A?GCiééTT@A@ATdé@Ge@reéiéTGeaﬂrCN@@CAe@reéﬁﬁeCCTec

Gfggengx;tqg@CT@@TTQ@@GTI@'@AC@WCT@AA@@gCT@@ATQﬁQCTGGGTT
C%@A%gtcggrééeg%%\ %gr?m;e%gmégs OF@TGA&%T?@%&TC%%”AATCCG
A@@@GTQ@GE@AQQQAEW%@G@TQQRG@h@ﬁTéhﬁG@iQQﬁ TCAGCACTCCCGT

10, 11, or 12 nonths. Preferably the anti-CGRP

ant agoni st anti body has a half life in-vivo of nore

than 6 days. According to a further preferred

enbodi nent of the pr esent |nvent|on the nedrcanent
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coordi nation or attention. According to a further
enbodi nent of the present invention the nedi canent
W@ empae99he anti- CGRP ant agoni st anti body doesP@DiB2009/050849
produce respiratory, renal 46r gastro-intestina
i mpai rment. According to a further enbodi nent of the
present invention the nedi canent and/or the anti-CCRP
ant agoni st anti body does not produce effects of
GRIACBCTAAGAACTIEGCTOTAGCTAICARAERAARTECHTIGLETEITVGAAGACA

oL B AR BB T p L A CT TR AP FE B aTe cAcaacTAC
TEOGENCAGEE TRCCONEEITRCCETETCETEL, or
N-net hyl -D-aspartic acid (NVDA) receptors, or CNS
stimulant, or produce any sedating or euphoric effect.

Ahfbd@ﬂ@ﬂ'@ﬂ@hﬁ'ﬂﬂlanabl@@e@ﬂh nuSicRiicAsy R At esE@rnD ir\r@dm
dmnistrati o orates, controls, redu

GPMT&“&U&B@ACQPAG%T%QC%%CH%%%QMCT&T%@Q&ﬁ@&T%ACGTGCT

A@tCCI@FG@TGQMWAMCGUGW@RCCWFWETG@@’ACCAGCAGA
effect of the anti-CGRP antagonlst antibody is e

Aéﬁ&QﬁGggﬁ@ﬁ%TC@BCGWQT@Q PACRSAGSST N‘)@C TTACCTCGGTAT
cerins g?ﬁ?fo&ﬁ@ UGS IbSrT@‘CG@frAé@@i@ﬁC @TG'A'@CATCTCCTCC

one e - CGRP ant agoni st an
CEEAAGCEGARGAGETICRG TRITTT ASTAGT AR TEOGI C&T&Q%ACTACCCCTACA

ofSTRt AR T AMEARRE TARIBGT O pA e present invent i on

there 1s provided the use or nethod according to any
ot her aspect of the invention wherein the anti-CGRP

A%o‘%@/o@h ?\tea@\r/]%wg R%n .afﬁtlgodd}? %%toegc% s%&&éﬂc%t (?ACYUdIQQ mOdIerd 1gG2 as

Scyguciitiart'y U S0 TTUT U alrreousli 1 COnmptr riat 1 Uit v U1l

d@nxhndeekmﬂuﬁéczmhm@nHOOIog|calIy active conpounds or

SR Y R s Rk R o n TR HRER Hsg Evpwap RoesDA

SATEIVAERNV HGRET IS REN AN SIdY If QIINSLRAED T ANECIAYFD Y ELAINYWGQG

TR s Sa I REESVraL B TS S e LR BV FPERVI VS MRGALTSGVH
TFBAVBQSSGLYTMWV\AT\IPSSM FEGT@'FY'TCNGWP’@NTIQVQK“’VERKCCVECPPC
P?}'g%fédeﬂf%e ﬁg\ﬁl &T@‘P@z ?é\?\?ﬁﬂ%ﬁgp%ﬁ%ﬁ( %\R/%%%VEVH NAK
TRF’REEWN@FF’IWVWLWW@DWLN@REVK@WKGLH”E?@IE@@'@:@KWGQPREP

Q& nonsteroidal _antiinflammtory dru g %
YQ)LPg%ErEI\(I,TKIHQMS(I}ﬂ' ehrYKGRYRSRIAVE ESI‘é@&E’ l\g\.gYK TPPMLDSDGS

FﬁW@MLWDKﬁRW@@ﬁWPSéé\H@ ARAB AN H?ﬁwﬁsﬁ@@ﬁ
bupr of en, 1 ndonet haci n, ket oprofen, ketorol ac,
neclofenan1c aci d, nefenan1c aci d, nabunetone

AR® o‘?/@f‘hqr%ﬂ&"n%l\ thub%'a%)‘rl P&Bé&é QBGuee QECFRANO:12)

SU C, CYCI OOXy(geliasc- £

%ATH&MSBG EJIRATL$©KASKRMT TYN@‘\M%@QNE’G%P BkLIY&ASNRYLGIP

Aé@?&%%?t%ﬁ?ﬁﬁéf&?ﬁ%?@ﬂ??@ﬁ%ﬁ@%& MAPSVFIF

PESOEQLiEETASYEC| L MINF BB REAKVAVY KV DNA AXSENAQFESVTEQDSKDSTYS

LB DratPhpy BR ARG B Pt oo lE S EIRSERRG Gl *ral but i

t heanyl al or thiopental or a pharmaceutically

d@{:;oa.b@@ameﬁ)l(55a12|epram1g)orazepam oxazepam termzepam

or triazolamaor a harnaceutlcall acces table salt

GG EHACET P E%@@&JH%TG%G 7 T QG NRE TGGTTCCCTGC

GﬁOmGWCC?GGGO*GEEW@UGGﬁmmmﬂcGW¢¢?@@NRCTAO$@%A¢GTO@TGGGTT
or heni rami ne or chlorc

@@T@GQGM@%Q@ BGEQTH&%B@AANP%?TTCCGAATCCG
A@Qﬂ’%TG@GW%@@AﬁA@th‘UﬂA@CTG‘WMﬂ@@#GGTTTCACCATCTCCCGT
met haqual one or di chl oral phenazone or a
phar maceutically acceptable salt thereof; (vii)a
skel etal muscle relaxant, e.g. bacl ofen, cahsoprodol,
chl or zoxazone, cycl obenzaphne, nethocarbanol or
orphrenadlne or a pharnaceutlcally acceptable salt

Y e o, o
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(i x)an al pha-adrenergic, e.g. doxazosin, tansul osin,

cl oni di ne or 4-am no-6, 7-
wWa@lRovetbeons/ - 2- ( 5- net hanesul f onam do- 1 PCT/IB2009/050849

, 2, 3, 4-tetrahydroi soqui nol 42-yl ) -5-(2-pyhdyl)

qui nazoline; (x) a tricyclic antidepressant, e.g.

desi pram ne, im pram ne, anythptiline or

nortriptiline; (xi)an anticonvul sant, e.g.
G@&TM@@@QAMTG@DWﬂiACé?TG(OACBAﬁGMﬂTﬂC@T@CGN&X}TGAAGACA

C@ﬁ@@%ﬁﬁé@&%_&%@é&¥TRBT’?"FG§C1JX%§G‘P6TE§éTATCCAGAACTAC

TG@%?mﬁ@d@ﬁe@CfG@WA@E@WTG%W?:@@wTG:egC@fAAﬁGGCCCATCTG

- r -9-ne -5-(4- eny| -

TeTr B e S EANG b E AR ARG St A A B ArpeceacccTae

G(CW@@%BT(ﬁ\Acﬁd;A@RA@ﬁrcédA(dAACCTGTGACCGTGTCCTGGAACTCTGG

4 (thfluoronethé % &égethox -3-(4-f
Cﬁ%ceTrg, C)?AQCA@&%QQT,%@A}%@ vl Egp @%@ECCTCAGGTCTC
TAéTé:dd‘m&tlaCﬁe@@réMﬁG&@BGTé@@NU@(GCAN@WC@@C/%CCAGACCT
nethox (t hfl uor onet hox hen ] met hyl am no

CﬁéﬁmC/p\Aﬁ@r P&EA]T&%(Q/S%@P%@@/K%\E GECéACAAG CCGTGGA
@A@Q&@Téﬁ@%ﬁé%ﬂ@ﬁ*g tAé&ff’é? !&% é&@?@éﬁ@ﬁ@%CCGGACCA
tropsi um chl ori arifenacin XI v a

TC@IGT@TEQCT@TECC@C@%ACBCCMW bCGCT\&AT@%BQTQCAGAACCCC

CM@TG&TA'E\(G’&GQ:‘@@(EGAGH%MEGEG%W@G&%&ACCMGGQA@AGAGA
F?%b‘AA%"\‘E{bx%éC?f@R%%Cﬁ%GT{B%\Ed%?éC’f%Rdd&&GTGCACCAG

recept or agont s . resinfera or an
GAETHEGCABHADTGARACGAG AT AABECTAAGGTGTOQCAASAMAGGBACTGCCAT

R TP AG AL P IREe MO GacREEE ARsacacccacacer

Gdaimlmld_ﬁ%oceﬁC_IA<I?¢¢AGAG$€G©A@AH’GAKE;@%AAC@@@G'BGTOCCTGACC
0 : r |

Tl Eh e o A rCRBA AT abER (b ibT s pptocance

GATAGCEAGAGUNDAARSTATANEBRTGACCEET e TACTEGACTCCGACGGATC
tal adafil: (xxvi) an_al pha-2-delta |igand such as

CJJQJE@&T%T%TT%%@QQJﬁA@C%IQ%C)AA@E‘gﬁé%@%CA%%FF&GGGAAAC

Gremid TQTRET PO CIERATESSRADE AGBEEC RS CAUAACPAETATACCCAGAAGAG

El avi | trazodone (Desyrel), and im pram ne

COTG TG T TEr CAAGEOMGITAnt s such as phenyt oi n
(Dilantin) or carbamazepi ne (Tegretol). According to a

further aspect of the present invention there is
Antitrody d=light shain dwlbantibiody nuelsefidessaduence éSEQ a NO:14)

G%A?\W%T%Téﬂg cff@éé&@écﬂicd:&frp%’?@ﬁ brAc%*?GAACGTG

toms 0 tory pain o |orat
Cd Aﬁl%'erB T@@TGC@@@@ @'@TG@AA&@QSEGBTACGAC@&A@G 'F]'E]T(E(BEG GTACCAG

Cﬁ%’ﬂ@é@&bﬁ@(ﬁé&%ﬁ%@&%d& %&@%é’éﬁmc

ONE 0 ammatory paln in amin uaI
T6®@3TA‘I§I®©A@@T&]GT'FT@PBCG&T dgeiG @TTGGGGJT(R@C@AGT& CACCCTGAC

CRIER AL ASCERA P SR S SRR T croyerooTACH

ARFAQUCC BACACEITCEGTECAGGGTACCAAAOTGBAATCAAACGCACTGTGGCT

et Ef AT TR oA Tert Bt pl L ridbenncTac

cqfejﬂmerrdammeCT@mrcéAaATAn@W@nrmrg@Gd@(r;Gm@@@AAAGGrMAGTGGA
adm nistration of an effective anmount_ of sai

Aﬁ%ﬁ%é@ﬁﬁp%c%%éém%ﬁT%%FCP%GW%%T@PA%GAGCAGGA
CV\G@/A@&GGA@A@@A@CTACA@O‘@MA@tAGﬁA@dmemccpmNGCAAAGCAGAC

and/ or s ons of inflama
TAGEAA ARG ARAGIGAGERE TS A B CARIGATIACBRCGRGAGTTCTC
CARTOACKHAABA S ARICOL U TOAGILRARON Of
nflammatory pain and/or synptoms of inflamatory

paln The kit may include one or nore containers

cont ai ni ng an anti-CGRP ant agoni st anti body or

pol ypepti de descri bed herein and instructions for use

in accordance with any of the nmethods and uses of the
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intended treatnent. Preferred features of each aspect

of the invention apply equally to each ot her aspect
worioatd®osrut andi s. Exanpl es The present i nvent PONIB2809/050849

now described with referend2 to the foll ow ng Exanpl es

which are intended to illustrate but not to limt the

i nvention. The foll ow ng exanples and figures are nmade

with reference to antibody G 1, an anti hunan CGRP

hunan nonocl onal antibody; and to anti body &, an

ti-r.

Ag]lno ?ﬁ'a qeaa%cerlrggragar%goct &8@%@ an(%@gréqglgg’v(?u%an a- SERP (SEQ ID

N@i@pauhﬁhIS%R@r‘s\%Eﬂﬁ?a{@ :$6); crapalc:t?nwml(%@Tln NO:17); and rat B-
t he nmedi al neni scus ransection
C&¥agﬁ¥§§®b?g?? ni scus (NWW)Wln one hind knee of the

n ter

Nsbaﬁmw@z\mﬁ%

(asseﬁésed usi ng von Frey fi I amsnt s) in the hind paw,

Ahf’il%d r@z ﬁ
EVN@S@BEbVKRﬁésN&M%QﬁﬁéGEﬁF FT ﬁ@Vl\ﬂ'éWt\f KlQ}(FEﬁQGIhEW@YlNPYND

r I
R e A A S D ate ARG GacTTLTY
SBeversed wei ght bearing deficit of the QA hind |inb at
t he hi ghest dose tested, 10 ng/kg, IV. Its effect was
conparabl e to cel ecoxi b. Both conpounds reversed the

Astibddy Gligitichhin aeiablienrggion atrtico &¥id Iseaterice (B8&QE NO:20)

et BufesPer R c S halk iy eear SRk RS uasavea

RPIS&BBSEXHYSLUT IS TMEABDVRATYY CGR @S N Feved ST vEIKage
value of 65.1 3 ug/m (6.30.3 ug/m, for the | ower
dose at 10 days post 1V). The negative control, nul

AR ARASY COR B1 (EResIPEDR) SEQ@RROL3pe figure 1)
denpnstrated an effect on weight bearing at the early

' points. This effect was unexpected and cannot be
expl ai ned, but was not sustained and not observed on

the all odynia end poi ntsR&F ure . Repeat
Agtibacdy; G2 E%ERHzAaﬂemmxiQB AD## 88) using a buffer
kg ol showed no effect on wei ght bearing

ﬁp %e negatlve control and reversed the shift in
wei ght bearing on the QA linb to normal value for G 1.

I BRI ) bi ndi ng assay was perforned
A &2 EDR43 DRO% i -CGRP antibody & and G 1
GAGNBG¥cki ng hurman a- CGRP from binding to the CGRP1
-receptor in SK-N-MC cells. Dose response curves were
pl otted and Klval ues were determ ned using the
_tltnm‘iw@ZICDR LE(SEDVD N¢D:PH) gand] / Ko); Figure 2, where
bri um di ssoci ation constant KD = 0.37 nM for
S%\E%éﬁggw P to CGRP1 - receptor as present in SK-N-MC
cells. The reported 1C50 value (in terns of 1gG
| ecu Wa, rted to binding sites so that it
A affinities (KD deternined
RbBNBip&core usi ng N-biotinylated human and rat a- CGRPs
were captured on individual flow cells at |low | evels
(typically 100 response units) to provide the reaction
AdtbdRaes cpM 3 esEn InN®gEf i ed flow cell served as a
reference channel. G 1 was titrated over the chip
QQPPHPETBI nding affinities were deduced fromthe
quotient of the kinetic rate constants (Ko=Wk On) see
Table 1. Table 1 N-biotin-CGRP on chip kofl (1/s) KD
(nM 0C kon (1/Ms) Ti,2 (h) Table 2 Binding affinity
of G1 for human a and b CGRP was equi valent (Kd =
0. 155 and O 152 nM respectlvel y) B| nd| ng affi n|ty of

~N " NN

A~ o
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than rat for a-CGRP (Kd = 0.042 and 1.22 nM

respectively) and equi-potent in human and rat for
Wh20eGRPIKd = 0. 155 and 0. 152 nM respecti vel yRCT/IB2009/050849

Anti body G 1 al so denonstrdded good cross species

selectivity and binds rat a-CGRP wth the sane

affinity as antibody & (around 1.2 nM Table 2. G 1

bi nds human and cynonol gus nonkey a- and b-CGRP with

high affinity (KD = 63 and 155 pM respectively). G 1

dhs oecres sel e trvuty fPr hunan/c g.

GA@@TC@AGWGG/A(Gmc?cii’m@tm@@@m@mmmGG@Q/DTCAGTGAAG

AR T EBeiade R At T EAC P T TR Ts e TeAGE

AGMIGG@BGG@dAd;GG@msr@tf\eTG@A@T@&EADATRTW&CCTMCAATGATGGTAC

TRABRIRCANT ARG TE0RIRCRRGHGAGAC T Sh C T GACA ERBEGCTCCAGE

A@metm@@AT@t;%Atd‘ﬁ:AG@AG@JCV@AG@HI@T@)«@@A@%TGC@@TéﬁMTACTGTG
| ood brain barrier. qp 4. Selectivity of

CWGJM%@W@&T@& S APRECAMCEPEC AfQT&WA%AGTCTCCTCA
antlbody G 1 to human or rat CGRP by using the Biacore

chip to "probe" the free concentratlon of a orenrxed
Aniiaslveéx? ightighbinvaak : SHICOE

B SOy Lo MRt R R omanTe
AGTATC\NG@TQTA@YG%%T@MGTATA%TG' Q%T'hTRIETTG CATTGGTATCAGCA

A T e R TRaTATACRE N L Ref e TeTeeA

GToqQu ASCTCGIC TITIGAEET GE IAGTESG GFCT BRG AL CELCATPICF CIICTCACAATTGGCA

TR oEi AP PTTGELAG e AT G RBfegacTacTATACCATY

CBCENGG GCICEGEGACRANG GG ARATANAIN
streptavi di n-coated (SA) sensor chips (Biacore AB,
Uppsal a, Sweden) using a standard Bi acore running
ARIRIGE hairHull ShtibelyGRhihb HBRIGegahcedthot including Fc domain
N-bi ot nylated 25-37 human a- CGRP fragnent bound wt
' 2%k finity to antibody G 1, as full-1Iength

EN@L@QSWPELWPG%WKWS@QR@GYEWBSWmrvvmwb@eeweemevlNPYN DGT
§05|t|on 7-37 was then mutated individual

NEHFKE %HT%%%%E@YMEES%WED@éé/WrCAA’f@GK‘ﬂ@YWGQGTTLTVSSAK
T@PﬁBWPﬂAb@stA!mméMVW@%LVKWPVNMRFSGMS{ES@@HTFPAVLQSDLY

ments were captured on individual flow cel
TL%@\%V@VBS§TWR@E'E\éTq;NVAUBArSéﬁ'WMﬂMﬁR&) to provide
the reaction surfaces, while an unnodified flow cell
served as a reference channel . Purlfled Fab fragnents
atihpay @nan @ ¢ ‘

e ché i gﬁpgﬁlﬁ'?'b%@é(]ggwlﬂ | onag\eF;ClglggPVLlYRASNLASGVPARF

SG@QBIB'E%YSIDTIQT WMEABRGAT HY CQQGHAPET FESGET Ktk KRADAAPATVSIFPPSSEQ

PR e Ve SR R SR PPnp BB R s BStvsmssTiTLTico

E¥ERMNS Y FCRATINKTETEP WKEFNRNEC! . The al ani ne scan
results show that antibody G 1 binds to the Cterm na
region of human a-CGRP, particularly residues 25 to
37, and shows specific binding to a region (i.e. |oss
of affinity is markedly increased when the specific
bi nding region is nutated) which can be defined as the
epitope and which lies within the last 5 Cterm na
amno acids, i.e. fromG33A to F37A. Most profound
changes in affinity are caused through the G33A and
F37A nmutation (Figure 4). C-termnal Phe is inportant
for selectivity of antibody G 1 for CCRP vs rel ated
pepti des and gene famly nenbers (Figure 6). Thus, in
one enbodi nent, the present invention provides an
anti - CGRP antagoni st antibody which specifically binds
to an epltope deflned by anrno acrds GBS to F37 of

PP —— NN 2
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euphori c behaviour in conparison to control animals.

These observations indicate an absence of dependency
w0 2@kr/16908 t he anti bodi es and hence a si gni fi cap€T/1B2009/050849

i nproved safety of the ant 4odi es over current opiates

used in current pain therapies. Exanple 7: Analysis of

i ndi cators of gastro-intestinal adverse effects A1

nmonth in-vivo rat study with anti body & and 1 week
AatitraolyrGa hysyysthabhyfulMahtibadyt i dediidéSséquare isstriadieding Fatdomain) (SEQ
Eggﬁggﬁerse gastro intestinal effects were observed on

our, food intake, stool production or

GWCKB'HD@AG@TWA(BOAWGAOOTG@G@TGGQ’AAAGG(BT@GGﬁIEISIECAGTGAAG

ATRHETC RSt R Ea B RERTERACTA R rea Bt seaTenace

AGWNGU@ﬂG@@@GG@CGTW@NGTG@WT@GM&TA’WAA?@CTWS@AWS‘GATGGTAC
used in current Sﬁln erapl es.

TAACIACGA/TERGCAAE J%As?tG%ﬁ%@&ﬁ%CQ\EE%TT&%%%éM@CTCCAGC

A@fAdéé‘*PA@Aﬁd;@WA@@*C@G@A@GOTG&CUPGT@%@%T@‘PGCGGTCTATTACTGTG
neurogenlc | are livered in vivo. and &

CAA@%@Q&W&WT@ G@%FGG@W%@ @%TﬁC%ﬁ?%ﬂﬁé— ETCCTCAG
F?\AAD?&GA@?@ @LE@%T@?@TQ?&@AW{%C@EWA?@?@W CCAAACTAA

are i n vivo. neurogenic skin flare rat no
CﬂE@A&GGE@é@OﬁTﬁﬁ@AW@§QEQ@§@AAaGG@EAHHWIXJGHﬁCCAGTGACAGT
I . .
ARAQSEREIt siTocorartois IR Bt EfaTcoTa0n
GﬂﬂmﬁAGEV@TAﬁACﬁ@gGﬁGDAGﬁmOﬂﬁT@AOE@@&OQ&TQ@AGCW@CTGGCCCAG

R L c  hE TR AL G SR aT TR RGP aicfoacanca

AMW@GG’G@@GAGG%Tthe area under the curve (AUC,
change in arbitrary Doppler flux units nultiplied by
time). CGRP receptor antagoni st CGRPs-37 (400 nnol/ kg,

Ahtibody GREsgHisRgindsll anthRsi huvleotdédgient® (SEQIIDa@3Lhe

AT Tt RBCeAG EHECah EeR T e BRI ATE TapcaggEAGAAGA

T@V\UTNTCAé@T@'ﬂA@h’GQR?AIEQHJGAIAGJW'ITA@@D]@@ATWACTTGCATTGGTATC
stimul ati on was_established with t EAenous nerve

A&QA@&%@P&%%EFC%CWN@@E%H@ATEM REREATERMRECTCGCT

TWT@GA%%C@UA@JC#(E@CW@R@T@@@AG?@@@IS@T@GGA&:WA@TCTCTCA
stimul ati on had returned to baseline

CAG B G Nat AT CGAG G| &%@%@TTQ Qpﬁ\QTéfﬁQS%CE@@Cé@ CAGGGTAG
Tﬂ@d*AWA@t?&Tf@%GﬁCG@@#G@@%@&C&&A ﬁéb%Aﬁ/ﬁ%L\/ éGGCTGATG

ormed, Results %ure nDnstrat
Gl AAGTGﬂ' MQ&P\T@TTM@A eAdi %GT@AGQ%HMATQTG GAGGT

GlE%wowed a si gm% can{-y%ecr &sﬁ%‘f@%ﬁg ?ﬁ%@%ﬁTGTCAAGTG

GﬂﬁﬁATT@ﬁE@G@AG&@MAQGAﬁAﬂA&%ﬁ@6§ﬂ0ﬁiﬁAA@AGIGG@WG@ﬁATCAG

RN AR ACASEEEL I ERG CATENBACTAGE L TE AR TEACCARGGACE
AGP&?GAA@GA@QJANGﬁGﬁTAﬁA@ﬁGQWGAQQGC@CIO#@AWGA@HWBAACTTCA

RericeTcalprbiTRoN e aRarPI hcacl ) The

conclusions formthe tests done is that G1 and &
denonstrate anti-CGRP antagoni st activity.Sim|ar CGRP
function-blocking ability for the antibodies is al so
shown in the publication , Zeller J, et. al. Br J

Phar macol . 2008 Dec; 155(7):1093-103. Epub 2008 Sep

8. Bel ow are given anti body sequences useful for
practising the present invention. Antibody sequences
Antibody G 1 heavy chain variable region amno acid
sequence (SEQ ID NO 1 ) EVQLVESGGEGELVQPGGSLRLSCAASG
FTFSNYW SW/RQAPGKGLEWAEI RSESDA
SATHYAEAVKGRFTI SRDNAKNSL YLQVNSLRAEDTAVYYCLAYFDYGLAI QNY
WEQG TLVTVSS Anti body G 1 |ight chain variable region
am no acid sequence (SEQ ID NO 2)

El VL TQSPATL SLSPGERATL SCKASKRVTTYVSWQQKPGQAPRLLI YGASNR
YLG]P ARFSGSGSGTDFTLTISSLEPEDFAVYYCSQSYNYPYTFGQGTKLEIK

o~ oA A~ 1 e P— NN~ 1
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KASKRVTTYVS Antibody G 1 CDR L2 (SEQ I D NO 7) GASNRYL
Antibody G 1 CDR L3 (SEQ I D NO 8) SQSYNYPYT Antibody G

waeawpoghai n vari abl e regi on nucl eoti de sequRCIYEB20®HRNS49

I D NO 9) 45

GAAGT TCAGCTGGT TGAAT CCGGT GGTGGT CTGGT TCAGCCAGGTGGT TCCCTG

C

GICTGICCTGCGCTGCTTCCGGT TTCACCT TCTCCAACTACTGGATCTCCTGEG

TT Claims

CGTCAGCCTCCTGGTAAAGGT CTGGAATGEGT TGCTGAAATCCGT TCCGAATCC
1Jse of an anti-CGRP antagonist antibody for the manufacture of a medicament for

R BT ARG X OO TR AT TR T 5T GHAGmelory

p&ARA
CCGCT GITTACTACTGCCTGECTTACTTTGACTACGGT CTGGCTATCCAGAACT
AC TGGEGEGTCAGGGTACCCTGGTITACCGTTTCCTCC Anti body G 1

2I Ugé‘bcéﬂﬁéﬁh@ t/ @BinRb! BhérBE tAB B RRrt AepreparaIns Bepakigherally

a@NM@GQjTCFGACCCAGFCCCCGGCFACCCFGFCCCFGFCCCCAGGTGAACGF
GCT

ACCCTGT CCTGCAAAGCT TCCAAACGGGT TACCACCTACGTTTCCTGGTACCAG
3a4ssnaccording to claim 1, wherein the medicament is administered peripherally.

AACCCGGTCAGCCTCCTCGT CTGCTGATCTACGGT GCTTCCAACCGT TACCTCG
GTAT
4 CCASCTOOING TCTIGO3E 7CTa@E TICOGEE WeGiAdTer0AdCameATSATEPaed to be

A B QAN AP B Gl oP L RPSSKER PP AR
inTrAGANJDSTYT BBGTEABBIET AQCAAACTIBBAAATICAAI Ay, ildiatly aG/br

.nhreﬁl\gé@ ﬁl n full antibody am no acid sequence
"NPHUSEYPIY modified 1 g& as described herein) (SEQ ID
NO 11)

gg%acco%?%v%m 1 \heTein e Medicament & prepared to e aamiistered

TR THARBAMKGRINTIaSEENAKNSL YL QUNSL RAEDTAVYYCLAYFDYGLAI QNY
VGG

TLVTVSSASTKGPSVFPLAPCSRSTSESTAAL GCLVKDYFPEPVTVSWNSGAL T

6@ according to any one of the preceding claims, wherein the anti-CGRP antagonist
TFPAVLQSSGEYSLSSWVPSSNEGT CNVDHKPSNTKVDKTVERKCCVEC
apiflyody acts peripherally on administration.

PAPPVAGPSVFLFPPKPKDTLM SRTPEVTCVW\DVSHEDPEVQFNWVDGVEVH
NAK
7 THFREFROFNBT FRYVSY TR I HEORG SNREIEPSEE FRANSRREpain is

aWLpﬁﬁéREEWKNWSLTCLVKGFYPSDl AVEVESNGOPENNYKTTPPM._DS
DGS FFLYSKLTVDKSRWOQGNVFSCSVIVHEAL HNHYTQKSL SLSPGK
. . . . VVHEAL . K
8.;"12%% gg%édlﬁ%ébélk%hkdﬁq%fm th arth?rfﬂé bgﬂqyoﬁg&é}%rﬂg'pgm.
El VL TQSPATL SLSPGERATL SCKASKRVTTYVSWQQKPGQAPRL LI YGASNR

YL.gpe . o . .
QAEg'%@éﬁ%&‘fEﬁ?@W%E SN RN YRS MG #TREAR AP
adbomhist antibody:

PPS%% SVVCL LNNFYPREAKVQAKVDNAL QSGNSQESVTEQDSKDST
(B)EMAEIF CRTERADY EKHKVYACEVTHQGL SSPVTKSFNRGEC Ant i body G

(bb_umyyzmhlaifrﬁnfblhdimgm itbesdeptowc| eoti de sequence
((}()\Ho%%;glr ggcreasdelsféggP r%%ptgrsa(%(\e/gﬁorr{ bed herein) (SEQID
(WW@QN&@&B@%@@E@@@H@@H@M%@@T TCCCTG

(imerensesrsaeneaaf fee R AN ICCTTCTCCAACTACT GGATCTCCTGRG

(g Tnhibits CGRP synthesis, production or release
CAGECTCCT &I &I CTGGAATGEGT TGCT GAAATCCGITCCGAATCC
G

ACGCGTCCGCTACCCATTACCCTGAAGCTGT TAAAGGTCGTTTCACCATCTCCC
GTGACAACGCCTAAGAACT CCCTGTACCT GCAGATGAACT CCCTGCGTGCTGAAG
ACA

CCECTGITTACTACTGCCTGECTTACTTTGACTACGGT CTGECTATCCAGAACT
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CAACTGGTATGI GGACGGAGT GGAGGT GCACAACGCCAAGACCAAGCCAAGAGA

GGAGCAGT TCAACTCCACCT TCAGAGT GGT GAGCGT GCTGACCGT GGTGCACCA
W@2009/109908 PCT/IB2009/050849

GACTGGCTGAACGGAAAGGAGT ATAAET GT AAGGT GT CCAACAAGGGACT GCCA

T

CCAGCATCGAGAAGACCAT CTCCAAGACCAAGGGACAGCCAAGAGAGCCACAGG

1GTASAGCLIrHNgRCEAY ChAGARBEEACAATTIACIEIA AN IBEGIHICCTERRC

F?‘é@e\fﬁ%Ft‘iﬁ{ﬁ@éeATTCTATCCATCCGACATCGCCGTGGAGTGGGAGTCCAAC

is a human antlbod
gACA éIT GACCACCCCT CCAATGCTGGACTCCGACGGAT
(| IS a umanlze ntibo

TCTT@CgFﬁﬁBAJJW@@CCGT%ACAAGTCCAGATGGCA&AGGGAM

(@a@@ﬂ#@ﬁ%@ﬁ@m@@@@@ﬁ@@w@m@@mW
reRon SR CFOTFTSASEACGAAAGTAA Anti body G 1 Iight chain

full antibody nucl eoti de sequence (SEQ | D NO 14)
(chAAATctBarsr GfecnaMocteEsEsACIarGT CCCTGTCCCCAGGT GAACGT

CT ACCCTGTCCTGCAAAGCTTCCAAACGGGT TACCACCTACGT TTCCTGGTACC
1nGUse according to any one of the preceding claims, wherein the anti-CGRP

GO AN SRR HAPRSET JRSBARCSTTAC

TCGGTATCCCAGCTCGT TTCTCCGGT TCCGGT TCCGGTACCGACTTCACCCTGA

A LR R RN B B AP GG AR PRI ISR spROTcaly
récAgnises the epitope defined by the sequence GSKAF.

ACTACCCCTACACCTTCGGT CAGGGTACCAAACT GGAAATCAAACGCACTGT GG

CT

1 EXACATOT GO SHyT 67T 1963 DRABETIGATAAECARETEARS BPGBR Entibody
ORISR OB AQRST PR A TRIISEEO R CRAASMENESTE SEQ ID

NGA1 or 19.
AGGT GGATAACGCCCTCCAAT CCGGTAACT CCCAGGAGAGT GTCACAGAGCAGG

1%&%&@&%%@&@%@ bédetigtiditat SREreHanEentsERrREAntibody
camprisesAricAomanchetiactises A AdsrtisacraATIaGaEd sTasredy SEQ ID
NG: GAFHEACAAAGAGCTTCAACCGCGGTGAGTGCTAAAN no aci d

sequence conparison of human and rat CGRP (human
a-CGRP (SEQ I D NO 15); hunman b-CGRP (SEQ I D NO 16);

"ROSE3 Ne ARRt B AR Pl R0y e cmprises a v

dEURTNVESK AFleasN 092 ideBliGal Dan®olA)id BEONCATASERTID NO: 1 or 19,
RLAGLLSRSGG | MKSN FVPTNVGSKAF- CON H2 ( SEQ | D NO: 16)
NH2- SCNTATCVTH RLAGLLSRSGGMKDN FVPTNVGSEAF- CON H2 ( SEQ

16. DJsb‘dOadcb)dnh{l;—lﬂ} SONTATE\THMBLIAGLILSREEEINKD anti-CGRP antibody

VPTNV! KAF CON | NO:18) Antib h
oGRS AL sk PP IR SSTGTR Mohbint wra il oo & TR
(YOCDR)H1 as set forth in SEQ ID NO: 3 or 21;

RS YA VMR RG T ST S5 VMHMVKQKPGQRLEW Gl NPY

(@TMNEH@KQK@%F%DI@@@TBML§8LZ§EDSAVYYCAKGG\IDGYV\GQGTT
LTV _SS Anti bad i n_variable region am no

ht chai

A AR ot B RGOS or 24
(elélASdﬂGﬁ/Q@%EWCﬁE@EB Eﬁ@%%r%@l YLHWQQKPGFSPKVLI YRASN
(FRERBEBEF SesionhdT FEREDVASY an@esaMPFTFGSGTKLE! K
g@n@ér%ﬁ%@’o@ DRy 4d o (extended CDR) (SEQ I D NO: 21 )

SVVH Anti body G CDR H2 (extended CDR) (SEQ I D NO 22)
i NPYNDGTKYNEKFKG Anti body G2 CDR H3 (SEQ I D NO 23)
GGNDGY Antibody G2 CDR L 1 (SEQ I D NO 24) SASSSI SSI YLH
Antibody G2 CDR L2 (SEQ I D NO 25) RASNLAS Anti body G2
CDR L3 (SEQ I D I\IO 26) QIESTI PFTAntl body & heavy chai n

. o o o - NN~ 1 R IZAN /7 =\
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AGAAGCCT GGECAGGECCT TGAGT GGATTGGATATATTAATCCTTACAATGATG
WGCE-T Eo’ggImtATGAGAAGT TCAAAGGCAAGGCCACACT GACT TCAGARZIAIBROIITIS0849

,Cb\:échCCT ACATGGAACTCAGCAGCCT gACCT CTGAGGACTCTGCGGTCTATTAC

-CFEFAEAGBGGGT AACGAT GCCTACT GGEGECCAAGGCACTACTCTCACAGTCTCCT

CA Antibody & light chain variable region nucleotide

1Z§iuence S.SE% I D NO %8% . t@é&r herin . EEEE | @,

cdﬁﬁc§l_}ises a VH domg_li_n that i(SI?IE least 90% idecz_:‘r_}:tical in amin%_?cid sequ%ré‘_l_ce to SEQ ID
AT Al G%CA F/—\A AAGTTCCATTTACTT. TT AT
N@@%ﬁ%main that Is at eastcg(é); identical in am-ll-no acid sequence to SEQ ID
NGAAGCCAGGATTCTCCCCTAAAGT CTTGATTTATAGGGCATCCAATCTGECTTC

TGGA

GICCCAGCTCGCTTCAGTGECAGTGGGTICTGGGACCTCTTACTCTCTCACAATT
18 according to any one of claims 1 to 12, wherein the anti-CGRP antibod

CCATGGAGCCT %:‘AA ATGTTGCCACTTACT ACT GCCAGCAGGGTAGTACTATAC
CQATTTSaSATBRMECRETCHahmRd AVACE PRORAATPAARA AWML I @ &pcession No.
phaaggszchain full antibody am no acid sequence (not

i ncl'udi ng Fc domai n) (SEQ I D NO 29)

EVQL QQSGPEL VKPGASVKMSCKASGYTFTSSVMHWKQKPGQGLEW GYI NPY

AT RIS HARNES PRI QSRR FPYY
cuBPAdes a light chain produced by the expression vector with ATCC Accession No.
Pg?{%%\PLAPGSAAQT NSMVTL GCLVKGYFPEPVTVTWNSGSL SSGVHTFPAVL
TLSSSVTVPSSTWPSETVTCNVAHPASSTKVDKKI VPRD Ant i body
& light chain full antibody am no acid sequence (SEQ

NO 30) .. . . . . .
2RI PR 9" RREddP G YDEIRRARRASSREP, pshesy s
plodGEdIPHIRthe expression vectors with ATCC Accession Nos. PTA-6867 and PTA-

g GSGTSYSLTI GTMEAEDVATYYCQQGSTI PFTFGSGTKLEI KRADAAPTVS

PSSEQ

L TSGGASWCFLNNFYPRDI NVKVKI DGSERQNGVLNSW DQDSKDSTYSMSSTL
TLTKD EYERHNSYTCEATHKTSTSPI VKSFNRNECANt i body G2 heavy .
2?:-Hé$%a¢q9r<#'n%m AHORAE PlUbe PrGedRIRienvRereRoeiMRIIGRINGTY is
pr%fgam% Perifhers? daRimi&ratibn)by sub-cutaneous or intra-venous injection
GGTCCA GCAGCAGT CTGA GAGCTGGTAAAGCCTGEEEECTTCAGTG
beim@en once, twice, three or four times per month.
ATGICCTGCAAGCCTTCTGGATACACATTCACTAGCTCTGITATGCACTGEGTG

fﬁgﬁé@%ﬁd&& o AT RSN B RS RIS NBHRA R 5 o
ACAGCCTACATGCGAACT CAGCAGCCTGACCTCTGAGGACTCTGCGGTCTATTAC
ZEN(;@MWTMA@MQWMWW@M is

A AR RS R YR M. RRAROEK FERSORLERLRT BERRINRR 1 10
10T Agy/kg of body weight.

CTCCATGGTI GACCCT GGGATGCCTGGTCAAGGECTATTTCCCTGAGCCAGI GAC
AGT

2%@ SEOAGIT SIS BT SALTTIE ARG CTEHRACARSFEINREMEICakidnt does
”W@W@W@@@W&A@M
A SRR R R o
"?CACT ATCACCTGTAGTGCCAGCTCAAGTATAAGI TCCATTTACTTGCATTGGT

ATC
AGCAGAAGCCAGGATTCTCCCCTAAAGT CTTGATTTATAGGGECATCCAATCTGG



10

15

20

25

30

35

pain. 2. Use according to claim1, wherein the
nmedi canent is prepared to be peripherally
waeawpniwoer ed. 3. Use according to claimil, wWhRCEIBRQINS0849
medi cament is adm ni stered4peripherally. 4. Use
according to any one of clains 1 to 3, wherein the
nmedi canent is prepared to be admnistered orally,
sublingually, via inhalation, transdermally,
subcut aneousl vy, |ntravenously |ntra artehally

Lntra-arti.cul arl e-artic r | and/

b SRRl 57 and ida® Rl diaidins: BRGe HE AHIRR
abtagomechrtidsenis nck aweﬂﬂalﬂﬁdphellyb@r iatlathBtaltpehedating molecule.
subcut aneously or intravenously. 6. Use according to
any one of the preceding clains, wherein the anti-CGRP

2ANYRIHoRding S aioshe efthé p%dm@%@hk)/wﬁ@rem the ant| CGRP antibody
adm nj stratlon 7. Use according to an%/l one of

ISHBEIRKR0 SPRATAEIY. APREER A P THIANERHEY &7 9oraaanﬁtl@rswﬂh one or

rr%"ré fUrine} pha@tfidtoloicalfp ScteC@hfHonad$.0 claim 7, wherein

the arthritic pain i's osteoarthritis pain. 9. Use

according to any one of the preceding cl ainms, wherein
2%'8?’5%?@ &%@QI | rqedlﬁgltéé tgggﬁ rg()fée Eﬁﬂg?ﬁ?hér%%%ﬁrcally active
CW@@W%WGM@E’(S@@OWP receptor activation; (d)

h :
(e 31 o bltesic? URPhERATe, Hordi A HER GpERERENT, Rl 3tne
levatphanols le@@RPpisam nretsadnnep megaddine, !rfeoitanlylep@mm, Todeis.e
oS B 5 PSR | BB B
nalokore) dgltrekoms, bu;aremommmllbn&n‘pmndl brettyuph(riel ar)peintazacine;

(i o ndtroflal nfimhatehy SLGIRSRO, e bt edaRiendd ditusinal,

efdidol3¢, ﬁﬁbufeaméhoprofen), flbfaaisal, Iﬂauibfprbﬁeheubuprdven/mdafmeahacm

| f ot
N LI O TN DN L —

oﬁéﬂrbﬁﬂ%ﬁ@gmta‘zbﬁal pisoxRiaRfSulriath®irketiresrion@piraeddran
of CGRP Use accor di ng to claim10, wherein the

Phgrmacexigslly seerpiehIe salhHierefdy specifical ly recogni ses
(if)he @Béﬂbﬂ%téﬂ@éddﬁﬁ@ Y. érh@oa%si%%Krsbéiv%tfé%':buté§ar\5\>hh§|ebutabutal

accord |ng1 to any one prece N cl ai s
meRBobATbita CrRIbaEhI 90@@%@& Paaisbarbysl AbergbeitAaseqabarbital
MyieARbRT] BRPchERbr b BT ARUACHY REBIEAERal TS

Use according to any one of
(ipr ecebiemrpdisizebine hawingreesadatine aglin, & QSRMOEaZapewigle, clorazepate,

d308Pdrh Sfitabptin, AR b [@(‘aé(lé%rﬁt ehB2siar SM1a060h 6af

amno aci d sequeric
ph@rﬁmcaumllveccerﬂt&ibieﬁalt theiheefei n t he anti - CGRP anti body

urt ' V 0
6Derttt HapRRoNEf et sEQRE Acial o b Lienki@niat” Gyriamine
pibnetiidring jsbloanteamirdmitge orochéorgyairiae afr agirarmacdutitellylatceptable salt
twherfel n the anti-CGRP anti body conprises at | east one
r‘@Ifﬁ?sel ected fromthe group consisting of: (a). CDR HlL

(vi)s sebedativt Buch aSHRtdtRINIR, rdeprobamate, (rlethagCGBIdnkidr as

S forth in SEQ 22; (c). H3 as set
d?ﬁ'rof%ph%‘aéﬁ'@? PA Qharr@acgpt@agly 3(08‘?“&&@%%@‘ set forth
(i SEQ(dI&aNQJS(ﬁe %Ia%t d.§) bdlffent, ZadiSosBtiolf EHldrokdzohBQ

ID NO 7 or B CDR L3 as set forthlnSEQIDNO
cg:lqﬂeng@pn%@ethocar amol or orphrenadine or a pharmaceutically acceptable salt

thereof,
(viii) an NMDA receptor antagonist, e.g. dextromethorphan ((+)-3-hydroxy-N-

methylmorphinan) or its metabolite dextrorphan ((+)-3-hydroxy-N-methylmorphinan),
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(g). variants of L 1, L2 and H2.17. Use according to
any one of clains 1 to 12, wherein the anti-CCRP
wW@rioohesdys conpri ses a VH donain that is at | eaBCT/BE2909/050849
identical in amno acid sedfience to SEQID NO 1 and a
VL domain that is at |least 90%identical in am no acid
sequence to SEQ ID NO 2. 18. Use according to any one
of clains 1 to 12, wherein the anti-CGRP anti body
ketamind, sesnantine apyrratd@iinolipe euinoed do gist4réohes phasenathyl)-2-

ith AT A
DY B R e hOBC AR BT maFaialyacs BRI saltharent ne
(na)nt | arCéfBRa@atsri@egw £ guxas&sin,dambdibsincélanitingrop dugaiholsy7-

ex nvec rvvlth U essi on \ ,
b B TSR B -4 § Gl VORI, 21 HeS- 2 pyicy)

q@aaz(wﬂ@r ein the anti - CGRP anti body is produced by the

expression vectors with ATCC Accessi on Nos. PTA-6867
Oend #trigycl @%@de@eﬁsa%%ga‘é%?raw trﬁ'péﬁWm@n%“btf'pWW@ or
nQf@@AL;Ng clai ns, wherein the nmedi canent is prepared

for peri pheral adm ni stration by sub-cutaneous or
(4t ran griicendulsante’ 8i erbaBETRRINE BNGEProald ce, three or
()III Uratéc DIH NK rrgommﬁgatﬂ%ﬁlaﬁ %Hrl\fk HINKD SNKASt&onist, e.g.

rec rein the nmedicanent is

(qﬁ QBW dd, 5fhb3$(tr|fhalprqn’hmmbbeemdyﬂ -8i9%10, ht-tedrahyilnokO-enethyl-5-(4-

ey GPRG Db & a d aPhiE R Rudg et Ptk flakdsn). s

[[(MR&_%S)_ 2 Re).t_1Fteﬁktgla(lﬁifmlbrorﬁetpylﬁpmhglqbth@ry- det-flpdrephdnyl)-4-
n| i‘, nrieatHsl??@%'&&rﬁ&kﬁ?&%ﬁ@%%agﬁgﬁeeﬂ\/llrézi%%g%nepltant dapitant or

34[(2%émbngst(mﬂaabommeo@f)pﬁdwumée@emun@ Zlblﬂérinlp\éhélh@l(ZS 3S);
t.he nedi capent does not (g E npai r ment ?

gt of MUSERUIhARtPEPNIBl © & PYRY 'rbﬁo'teé@d'”%s%"%%rdﬂed 'Rgsipg chloride
obdarifemei®f the preceding clainms, wherein the anti-CGRP

ant agoni st ~anti body is not adm nistered centrally,

Odpi alRK-8inhikitor - Bet@ifaoyibr Bpfeemd YEHRFONE: t o any one
O té‘ﬁoﬂ%@l@@lﬂ}é@ORhﬁ'ﬂHﬁor (?féﬁrﬁbl? Wlﬂﬂ%%}bte'cfmpeg nltroflurblprofen
ant agoni st anti body is no centrally, spinally o
(H@t1826kcal penetrating nol ecule. 27. Use accordi ng to

rein the anti-CGRP
(XZ,R %B@Q?g&%&ﬁﬁf@é{ﬁ%léep;)‘défﬁgetgw)f;fe sequentially or
(>e/il)mﬁlﬂ@mf@tﬂ@gtywma%dﬁﬂﬁeﬁmll on with one or nore further

OBIFL U St B0 RS P BT Lz

(mﬁarar’aetetaltgemmgllc;suahtasweomamjolunds is/are sel ected

ong [ .e. g. norphine, heroin,
O{éd n%%’ gg%ggysq] fa]lrpé%one e\ior phanol, [evall orphan,
(ot rmdcmneostmmbsum aedeiametaagdne cocai ne, codei ne,
di.hydr ocodei ne codone, odone pr opoxyphene,
O S PR BB PG TSI B el ¢ exone.
(M.p)renmmbrgte(maﬂmm phalgesdic; nal buphi ne or pentazoci ne;
[ eroi dal antiinflammatory drug (NSAID),

1) non
Oé""é Tr&%dp adamrbr enac, diflusinal, etodolac,

oenbaPeEY ihBBREY, 8lidas §||déﬁ§“ﬂ| eatiendfll oF Riqy=@f en,
i bupr of en, i ndonet haci n, ketoprofen ket or ol ac,

(W'él 3t dRhiZcdeliailigangspehanpebapentin ohaisgakelinand
(QPr P¥STbikdI@Pr 0zi n, phenyl butazone, piroxi cam
sul'indac, tolnetin or zomepirac, or a pharmaceutically
accept abI e salt thereof; (iii) a barbiturate sedative,
{
28, ARl endBr BRACAUERIaHHA DB fr smploms o
infammstieny painain, anghdivigbaly comatising pertherdliadainistratiomafa |
ac'i]éj@epat ‘yequeg \%H gl?rit?ff afl" nﬁ GO@IQEenZ ?’E’ggh tyodyto the |8d|V|duaI.
a sedative action, e.g. chI or di azepoxi de, cI or azepat e,
di azepam flurazepam | orazepam oxazepam tenmazepam
or triazolamor a pharmaceutically acceptable salt
t her eof (v) an Hl ant agonl st haV| ng a sedatlve

oy e
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(vi) a sedative such as gl utethi mde, neprobamate,
nmet haqual one or di chl oral phenazone or a
webm@omewvesit i cal | y acceptable salt thereof; (viPQT/EB2009/050849
skel etal mnuscle relaxant, &0g. bacl of en, cahsoprodol,
chl or zoxazone, cycl obenzaphne, nethocarbanol or
or phrenadi ne or a pharnaceutically acceptable salt
thereof, (viii) an NVDA receptor antagonist, e.d.
dext romet hor phan ((+)-3-hydroxy- Nret hyl mor phi nan) or

tabol dextr. an . . .

?(&SLP %W&Pﬁ?@ CRH‘HB%'&?/PEB fr6al ”h%m)a”&?/é’{ RrRvRatonaipfiammatory pain
afy/or wrgmumcaf lgﬂl@rrmm@rreauorn | @dﬁromgh @smbﬂsiag%h ki )C@RP

eri di necar box or.a ar pnpceut i c
BieBepCaTEodPrd Binspuntcol b3y SeRoRPBR-CaR s afst gndhe compositon
|33)r€par69¥@5@%bﬂphér@l‘ﬁéﬁrﬁuﬁlsﬁbre@| oni di ne or 4-am no-6, 7-

nmet hoxy- 2- ( 5- net hanesul f onam do-1
, 2, 3, 4-tetrahydroi soqui nol -2-yl ) -5-(2-pyhdyl)

3gqgﬂﬁéghbﬁ§n (x) a trlcycllc anti depressant, e.g.
desi pram ne, i m prani ne, thptiline or
(aamharrmﬁpwtwaicqrwgsﬂm B@ﬁt)r feulaimni0, ardg.
(Bgﬁrtﬁégﬁgﬁgﬁ&r%oﬂom B P%gﬁ{elrl ﬁ{%l%r ?%gTrI]Sﬂ(I\EI?&bg ’})f %néf%‘?%?éﬁﬁ&él@ difdlive amount of
sadmgm@utlc@ cgmposmon to an individual for treatment and/or prevention of

' 11-8,9, 10,1

B ey SO B AR RRRY ) 7 1

, 4] di azocino[ 2, 1-g][1 , 7] napht hhdi ne-6-1 3-di one
(TAK-637), 5- [[(2R 3S)-2-[(1

R)-1-[3, 5-bi s(t hfl uoronet hyl ) phenyl ] et hoxy-3-(4-fl uoro
phenyl ) -4- norpholinyl]nethyl]-1 ,2-dihydro-3H1

, 2,4-thazol -3-one (MK-869), |anepitant, dapitant or
3-[[ 2- met hoxy-5- (thfl uoronet hoxy) phenyl ] net hyl am no] - 2
- phenyl - pi peridine (2S,3S); (xiii) a muscarinic

ant agoni st, e.g oxybutin, tolterodine, propivehne,
tropsiumchl oride or darifenacin; (xiv) a COX-2
inhibitor, e.g. celecoxib, rofecoxib or val decoxi b;
(xv) a non-selective COX inhibitor (preferably with Qd
protection), e.g. nitroflurbiprofen (HCT-1026); (xvi)
a coal -tar analgesic, in particul ar paracetanol;

(xvii) a neuroleptic such as dropehdol; (xviii) a
vani |l oid receptor agonist (e.g. resinferatoxin) or
ant agoni st (e.g. capsazepine); (xix) a beta-adrenergic
such as propranolol; (xx) a local anaesthetic, such as
mexiletine; (xxi) a corticosteriod, such as

dexamet hasone (xxii) a serotonin receptor agonist or
antagoni st; (xxiii) a cholinergic (nicotinic)

anal gesic; (xxiv) Tramadol (trade mark); (xxv) a PDEV
i nhibitor, such as sildenafil, vardenafil or
taladafil; (xxvi) an al pha-2-delta |igand such as
gabapentin or pregabalin; and (xxvii) a canabi noi d.

29. A nethod of treating and/or preventing

i nfl ammatory pain and/ or synptons of inflanmtory pain
in an individual, conprising peripheral adm nistration
of a therapeutically effective anount of an anti-CCRP
ant agoni st anti body to the individual.30. A

phar maceuti cal conposition for treatnent and/or
prevention of inflammatory pain and/or synptons of
inflammatory pain in an individual, conprising an
anti - CGRP ant agoni st anti body and a pharnaceutically
acceptable carrier wherein the conposition is prepared
to be peripherally adm nistered. 3 1. AKkit

conprising: (a) a pharmaceutical conposition according
to claim30, and (b) instructions for the periphera
adm nistration of an therapeutically effective anount
of said pharmaceutical conposition to an individua

for treatnment and/or prevention of inflammatory pain
and/ or synptons of inflammatory pain.



