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& BACKGROUND OF THE INVENTION
- [0004] Nerve growth factor (NGF) was the first neurotrophin to be
identified, and its role in the development and survival of both peripheral and

central netrons has been well characterized. NGF has been shown to be a critical
survival and maintenance factor in the development of peﬁpheral sympathetic and

: embrydn.ic sensory neurons and of basal forebrain cholinergic neurons (Smeyne,
et al., Nature 368:246-249 (1994); Crowley, et al., Cell 76:1001-1011 (1 994)).
NGF upregulates expression of neuropeptides in sensory neurons (Lindsay, et al.,
Noture 337:362-364 (1989)), and its activity is mediated through two different

- membrane-bound receptors, the TrkA tyrosine kinase receptor and the p75
receptor which is structurally related to other members of the tumor necrosis
factor receptor family (Chao, ef al., Science 232:518-521 (1986)),




increasingly inplicated in processes outside of the
nervous system For exanple, NG has been shown to
enhance vascul ar perneability (Oten, et at, Eur J
Phar macol . 106: 199-201 (1984)), enhance T- and B- ceI
@ %5 esponses (Often, et al., Proc pbtl Aca

86: 10059- 10063 {1989)), "i nduce ‘FWWBW‘&
differentiation and mast cel | proliferation and cause
the rel ease of soluble biological signals from nast
cells (Matsuda, et al., Proc. Natl. Acad. Sci. USA
85: 6508- 6512 (1988); Pearce, et al., J. Physiol.
37W06519- 303nEddBB)io its Efesis rothé peretus s;dstem, BGBbsh been

S e it kool LR 08 her s bt Iy e

NGSIGB 485 Heenshowhiownhanee vakalac pqm&lbmtp(fomaw aigEal S of
tan t h t t h
oni el S0 0.1 o, TR and 8 sHRbfeb R moptes "
i nﬁﬁﬁﬁemml chavaﬂ Madmewmsaa@@aeesm(ms% m&hcé Tor CI a,
ety tyﬁ‘%]flocgg !:lil\ﬁ%re?t?a%?% t5ce Ii)ro?geﬁe%.l&b@yéﬁsee ?éagef of
i rﬂ@htbletbaqhgmmgnﬂs ﬁamunasu a:yfs (dfatsedwlerge nOUS J\macad [$0006]

N%SA §5 69 gﬂ??fb!?%y Pgatr %}J%? rJP?%;ng ké?t f{% %gi Qg@él udi []J% A
1B:3r:hg@fe3714 Blopd IB26P-266 (1998 Tbeigbes ef off 10 W/, 8Cheﬁt al .

ok S 4 Wl SRl B A G

c é?ﬁl cepablelefbaving albof these effectsHy sémpatast.to n(il‘é.thﬂ.tﬂﬂfhs &ﬁﬁ 5

Nabben shishl B AR Shoba HAE WS abtn oy of Bl misnspr

c el Tgrrazsd, Ce&tSSéB) 345456|(m|;9|6ﬁx Pherdfbrk, aflgnot%neaxlxéﬁ’az 40
{ t_at
st mig BRie 88 52 B3 Rog G jcporyity baidrisnsis Nes ol &
mfb8dsbes (mz plgaducedaby mumbgmmm@ﬁ@ mm&ig.g%@?gﬁﬂ#d OE .
o gy e ab o M oga, N O PEERAS AR R I Db . om

FTorebszanpl, é‘pll 9% k%—ﬂs&ﬁl%&)ekeritﬁ%s O N6 Br ol "R IBASY T €S,

aé%%%ﬁ%?2%%g@2$@é;%§pﬁ@%§§ggﬂb w@%ﬁggoog%ﬁﬂgm%arlety

ofli: lﬁﬁf-l%ﬁﬂﬁm) ﬁbmblaﬂs @idhsimhasl Daey. Rhsecy 2gos- mﬁh uman
t T

PR oB i Por Bttt Sl D Bk Bl B AR 2 e o
et(200h1), rfmbucswgwwﬂk (Steibdr3er Bl Sinf .19%)1&1 26wb92-1_tysel_ .
S S| acCccCl [ 0SC| . e
SRR BIGHISE BRhS Rtvirte o PR, Lhoralio
Aﬁ@ 196200 (2002))cNEF ebptor? Bave beBBor(nd 99 Bi%etyaifwrtg%ss

S G E e rBtvo s b0t el A bosn found on hmuan

monocytes T- and B-lymphocytes and mast cells.

[0007] An association between increased NGF levels and a variety of
inflammatory conditions has been observed in human patients as well as in several
animal models. These include systemic lupus erythematosus (Bracci-Laudiero, ef

al., Neuroreport 4:563-565 (1993)), multiple sclerosis (Bracci-Laudiero, ef al,

Neurosci. Lett. 147:9-12 (1992)), psoriasis (Raychaudhuri, ef ol Acta Derm.
l'enereol. 78:84-86 (1998)), arthritis (Falciny, ef al,, Ann. Rheum. Dis. 55:745-748




(1996)), interstitial cystitis (Ckragly, et at, J.

Urol ogy 161:438-441 (1991)) and asthma (Braun, et

al ., Eur. Jlmmunol. 28:3240-3251 (1998)). [0008]
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synovi um of patients af? ected by rheumatoid arthritis
- expresses high Ilevels of NG while in non-inflaned

synovi um NGF has been reported to be undetectable
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(1988)) inducing bradykinin receptor expression (Peterson et al., Neuroscience

-

83:161-168 (1998)), inducing changes in expression of genes responsible for
nerve activation and conduction such as ion channels (Boetiger, et al., Brain

- 125(Pt2), 252-63 (2002); Kerr, et al., Neuroreport 12(14), 3077-87(2001); Gould,
et al., Brain Res 854(1-2), 19-29 (2000)), potentiating the pain related receptor




4 VR1 (Chuang, et al., Nature 411 (6840), 957-62
(2001); and causi ng pat hol ogi cal changes in nuscles
(Foster, et al., JPathol 197(2), 245-55 (2002)). Many
of these changes take place directly on the pain
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there are at |least two other cell types known to
respond to NG- and that nmay be involved in changes of
pai n sensation or sensitivity. The first of these, the
mast cell, has been reported to respond to NGF with
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[0011] There are two general categories of medication for the freatment of
" pain, both of which have disadvantages. The first category includes the
nonstercidal anti-inflammatory drugs (NSAIDs) which are used to treat mild or




WD 2004/ 032870 PCT/ US2003/ 032089 5 noderate pain, but
whose therapeutic use is limted by undesirable
gastrointestinal effects such as gastric erosion, the
formati on of peptic ulcer or the inflammation of the

and of the colon. NSAIDs al so can cause rena
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[0013] Post-surgical pain (interchangeably termed, post-incisional pain) is
often considered a variety of inflammatory pain. While there may be an
“inflammatory” component to post-surgical pain, clearly additional mechanisms

. are involved. For example, during surgery or other injury, both vasculatixe and

nerves are cut or torn. This does not happen in a tissue undergoing only




nerves are cut or tom This does not happen in a

ti ssue undergoi ng only WO 2004/ 032870

PCT/ US2003/ 032089 6 inflammation. It is clear that
cutting a nerve can induce ongoing activity, which is
gerceived as painful. In addition, severing bl ood
WQRBHBEPE | ead to a tissue that is rel atiREVYB050RGH C,
al so a painful stimulus hat is not present during
inflammation alone. [0014] The different nmechanisns
invol ved in surgical or injury-induced pain as
conpared to inflammtion is exenplified by the varylng
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hyperalgesia after gastrocnemlus incision supports the notion that incision-
induced pain involved dissimilar mechanisms compared with inflammatory and
neuropathic pain. In addition to the obvious differences in post-surgical or injury-
induced pain from inflammatory, visceral or neuropathic pain, these results

demonstrate that the mechanisms involved in post-surgical pain {or injury-induced

" pain) are cleasly different ffom other pains.” Further, the ufilify of aparticular

pharmacological (or other) intervention in treating post-surgical pain is not




pain) are clearly different from other pains. Further,
the utility of a particular pharnmacol ogical (or
other) intervention in treating post-surgical painis
not WO 2004/ 032870 PCT/ US2003/ 032089 7 predictable by
testing that pharnmacol ogi cal agent or intervention in
WO PSRt ory, visceral or neuropathic pRETSAY#Es2EH9
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neurons and pain require ongoing afferent input from the incision. After any

preincision analgesic treatment abates, the surgical wound appears capable of
. reinitiating sensitization and regenerating the pain responses. (Pogatzki, et al., T
Neurophysiol 87:721 (2002)) ‘
[0018] The area of hyperalgesia (including the uninjured zone) caused by
incisions has also been mapped. Secondary hyperalgesia (hyperalgesia outside
the injured area) is one measure of enhanced responsiveness of the central nervous
~system, i.e. ¢etitral sensitization. It has been noted that the area of flare or redness

(possibly a result of axon reflexes) caused by incision was distinet from the area




the injured area) is one neasure of enhanced
responsi veness of the central nervous system i.e.
central sensitization. It has been noted that the area
of flare or redness (possibly a result of axon
refl exes) caused by incision was distinct fromthe
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hyper al gesi a. As oppose¥ to pain at rest and prinary
mechani cal hyperal gesia, the |arge area of
hyper al gesi a never devel oped when | ocal anesthetic
injection was nade before the incision. Mreover, it
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qﬁfnent addressEB ong3 Dre g? pects of
p8§ capPy R APCompRTafyd BL I @?f?l g n. [0022] In one
aspect, the invention features a method for preventing
or treating gi cal _pain referred to
i nt er changeabs MEARY OF IHES INWEINTIC

gmi Ttr aurrﬁé e@naon%aééampaﬁ ﬁ& &Edoaayaﬁtearag@ﬁw st

nerve factor NGF) . has been_shown in

a@EHGB 859 ecrﬁm w tiepfing mﬁfrétﬁgrc@ma% Ehe froedmeBl ARG W s
?mﬁéfﬁﬁﬁ&? ofHosthsi3icRiphinag dé?;Enﬂ%h agkihng the pain

resulti from post-surgical pain, _including pain
f IWA)sur gedsong ﬂSPF‘Ptdhq inyenfipp featighafoethed for HENFRITECT wound.
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"post-traumatic pain”) by administering an antagonist of nerve growth factor

(NGF). It has been shown in accordance with the invention that NGF antagonists .

are capable of inhibiting or blocking the pain resulting from post-surgical pain,

including pain from surgery or from an incisional or traumatic wound.

[0023] In another aspect, the invention provides methods for reducing

incidence of post-surgical pain, ameliorating post-surgical pain, palliating post-
 surgical pain; and/or delaying the development or progression of post-surgical




i nci dence of post-surgical pain, aneliorating
post -surgical pain, palliating post- surgical pain;
and/ or del ayi ng the devel opnent or progression of
post-surgical 9 pain in an individual, said nethods
conprising adm nistering an effective anmount of an
NGF ant agoni st. [0024) 1@ anot her  aspect, the
i nvention provides nmethods for increasing pain
threshold in an individual conprising adninistering an
effective anount of NGF antagonist. [00251 In anot her
- aspect, the invention provides nethods for enhancing
piig GON¥eIivided) sid gethodardimprisingjadnyristedingea dffegtivaameunt
wound in an jndividual conprising adm nistering an
Oéﬁtﬂgﬁkm@EQﬁﬁﬁnt of an. NGF antagoni st. |n another
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ant goni s e grow h fac (NGF) for use in
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Tf e NGF, antagonist is other than TrKkA i nmunoadhesi n.
- aspect of the present invention, there is
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NGF '

otHaglihyh SRR immidvadigisth. t he antagoni st is other than
TI kA, inruunoadhesin

.0
resting pd? ﬁ“qﬂ%eré‘ﬁiﬁﬁt%fstls%ﬁmﬁ]ﬁwﬁr%?gﬁgﬁe *ar'e rﬁ&f& kit for treating
- pﬂit%tﬁ%maleg?m :j SnpOsBg e&ibbﬁﬂmlﬁmth@msﬂwﬁammt@ubys— ;&ndumgj the NGF
aln_(1ncludln resul.ti _
| a%ta%%t de defat 2 st é’amaﬁth%ee ﬁ?ﬁ%‘a@ s fher than tkA-
iEeiRaerdRdi nent, thernally- |nduced pa|n is suppressed
.anel i orated an /oraﬁfegvented In

embodi i ment &no PTG F 6 IBI?JH tﬁeresls Pryiieddastre of an.

kP bRh&de BRUAIR Fackir QWEIF) &5t thy niatliFhdis tofTa meglieament for treating

“anti - NGF ant | bod In so
- post-surgical pain in anymdnndual nﬁterem the NGF antagonist is other than TrkA.:

immumnoadhesin. |
&_ '[0026} S .Ln some 'embdtliments,, resting pain is suppressed,; ameliorated - |
‘ and!or prevented, in some. embodiments, mechanically-induced pam (i'ncludi‘ng
pain resuiting from movement) is suppressed, ameliorated and/or prcvented and
: in some embodiment, thermally—mduced pain: is suppressed, ameliorated and/or

‘préevented. In some embodiments, mechanically-induced pain is suppressed

‘ameliorated and/or PFeVGIlt&d by administering an anfi-NGF antibody. Insome

, cmbodlments restmg pmn is suppressed, anieliorated and/or prevented by - _
B admnnstermg an antl—NGF antibody. In-$ome- embodm:ent, thermaliy—mduced :
* pain is _suppt_'e_ssed, amehoratcd and/or prevented by administering an anti-NGF




enbodi nents, resting pain is suppressed, aneliorated

and/ or prevented by admnistering an anti

NGFantt body. I n sonme enbodi ment, thermally-induced

pai n i ssuppressed, aneliofated andlorprevented by

adm ni stering an anti: 9a antibody. In sone

enbodi nents, allodynia Zgi ., I ncreased response
an(tnbOéy In Somer erabedineots; disslysir@as immyased r@spnmﬂﬁbl,y

non- noxi ous st i S ressed ted.
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-|nteracts Wi t , binds’to an NGF receptor (such as
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nd/ bl oc NGF 004/ 03287
eSS NOR P BT N (R B R Feptr
an&ﬂoﬂﬁl(?_ ShAJORI18ds (A&t Bharpt Blocks) EAMRHRIRQIGIReptor
' ant agoni st bi'nds (physically interacts wth
NGF. I n other enbodi nent, an NGF antagonist binds to
an NGF receptor (such as TrkA receptor and/or p75). In
ot her enbodi ments, an NGF ant agoni st reduces (inpedes -
and/ or bl ocks) downstream NG receptor signaling
(e.g., inhibitors of kinase signaling). In other
enbodi ments, an NG antagoni st inhibits (reduces) NG-
synthesi s and/ or rel ease. In another enbodinent, the
'NGF ant agoni st is an NGF antagoni st that is not a TrkA
i mmunoadhesin (i.e., is other than a TrkA
i-mmunoadhesin). In another enbodi-ment, the NGF
antagoni st is other than an anti-NGF antlbody In-
ot her . enbodi nent, the NG antagonist is other than a
Tr KA i mmunoadhesi n and other than an anti- NG
anti body. In sonme enbodi nent, the NGF antagoni st binds
- NGF (such as hNGF) and does not significantly bind to
- rel ated neurotrophins, such as NI-




3, NT4/5, and/or BDNF. In some enbodi nents, the NG

antagonist is selected fromany one or nore of the

foll owi ng: an anti-NG- anti body, an anti-sense

nol ecul e directed to an NG- (including an anti-sense

nol ecul e directed to a nucleic acid encoding NGF), an
wami/esgense nol ecul e directed toward an NET/US2@EERSOr

(such as trkA and/or p78% (including an anti-sense

nol ecul e directed to a nucleic acid encodi ng an NGF

receptor), an NGF inhibitory conmpound, an NGF

structural anal og, a dom nant-negative nutation of a
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receptor anfa oni st na
-more CDR(s) of antibody E3 (such as one, two three, four, five, or, in some

embodiments, all six CDRs from E3). In other embodiments, the antibody is

human. In still other embodiments, the anti-NGF antibody comprises the amino acid
sequence of the heavy chain variable region shown in Table 1 (SEQ ID NO:1) and the
amino acid sequence of the light chain variable region shown in Table 2 (SEQ ID
NO:2). In still other embodiments, the antibody comprises a modified constant

__region, such as a constant region that is immunologically inert, e.g., does not trigger




NGF (anti-hNGF) nonocl onal antibody that is capabl e of

bi ndi ng hNG-F and effectively inhibiting the binding

of hNG- to human TrkA (hTrkA) and/or effectively

i nhibiting activation of human TrKkA receptor. [0029]
The binding affinity of an anti-NGF antibod

VRS hNGF)  can be jabout 0.10 to aboqﬁm}ézogs/mﬂsg

about 0.10 nMto about ‘0. 80 nM about 0.15 to about
0.75 nM and about 0.18 to about 0.72 W In one
enbodi nent, the binding affinity is between about 2
pM and 22 pM |In sone enbodi nent, the binding
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afflnlty can
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about 50 oM, about 10 nM, about 1 nM, about 500 pM, about 100 pM, or about 50

pM, or less than about 50 pM. In some embodiments, the binding affinity is less than

any of about 100 nM, about 50 nM, about 10 nM, about 1 nM, about 500 pM, about

100 pM, or about 50 pM. In still other embodiments, the binding affinity is about 2

pM, about 5 pM, about 10 pM, about 15 pM, about 20 pM, about 40 pM, or greater

than about 40 pM. As is well known in the art, binding affinity can be expressed

as Kp, or dissociation constant, and an increased binding affinity corresponds to a




intraarterially, intramuscularly, intracardially,
intraspinally, intrathoracically, intraperitoneally,
intraventricularly, sublingually, and/or
transdernmally. In some enbodinents, the NG-

antagoni st is an anti-NGF antibody, and adm nistration
qum‘%@ 8bne or nore of the fol I owi ng mea nRCT/US2003/032089

i ntravenously, subcutaneously, via inhal ati on,
intraarterially, intramuscularly, |ntracard|ally,
intraventricularly, and intraperitoneally.

Adm ni stration may be systemc, e.g. intravenously, or
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surgery Control refers to no anti-NGF anti body

Frent and "911" refers to aninmals treated with
351063?_{) kg an hoMNeFaspuet, tﬁamn&ﬂeaﬁmswompdsimd for tridaing 911

et al . I—%brldoma 19: 21 rﬁ“%qg erve
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afaht%ﬁoﬁs‘t' Qe Eﬂhb()&yﬁ% Epecifically binds to the NGF molecule. In other
" embodiments, the NGF antagonist is any antagonist described herein.
[0033] In another aspect, the invention features a kit for use in any of the
methods described herein. In some embodiments, the kit comprises any of the
NGF antagonists described herein, in combination with a pharmaceutically

acceptable carrier. In other embodiments, the kit further comprises instructions

-—for use of the NGF antagonist in any of the methods described herein.— .




surgery”) and 1 and 2 days after surgery. "Control"

refers to no anti-NG- antibody treatnent, and "911"

refers to aninmals treated with 35 ng/ kg anti-NGF

antibody 911. Treatment with anti-NG- anti body
nificantly reduced post- surgical the
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"Control" reBRIEF DBSCRIPHION ONEHE DRWREYY , and "911"
refers to animals treated with anti-NG- anti body 911.
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{6038] Figure 5 is a graph depicting resting pain assessed 24 hours after

surgery and showing that treatment with 0.5 mg/kg of humanized anti-NGF

antibody E3 significantly (p<0.005) reduced resting pain when injected two hours

after surgery.
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[0039] . Figure 6 is a graph depicting resting pain assessed 24 hours after
surgery and showmg that treatment mth 5 mg/kg anti-NGF antibody 911 |

significantly reduced restmg pain (p<0 02) when injected 14 days pre-surgery. :




the NSAID ketorolac (positive control) showed
significantly reduced proportion of intact wounds.
[0042] Figure 9 is a graph depicting that treatnent
with the small nol ecul e NG- ant agoni st, K252a,
significantly (p <0.005) reduced resting pain after
W%%??‘ﬁ”é V' when assessed at three hours ("PfiUS2403p32089
after treatnent with 2a. "1HP-tnt" refers to one
hour post-K525a treatnent. [0043] Figure 10 is a graph
conparing treatnment with anti-NG- anti body, 911, and
treatnent with an isotype nmatched control antibody.
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DETAILED DESCRIPTION OF THE INVENTION ‘
[0044} The present invention is based on the discovery that i vivo
administration of a therapeutically effective amount of an NGF antagonist such as
anti-NGF monoclonal antibody may be used to prevent and/or treat post-surgical
pain. Post-surgical pain has been previously treated with high doses of opioid

analgesics. These agents cause undesirable side effects such as decreased gastnc

motility, sedation, respnatoxy depressmn and renal colic. Other pam agents such




~ provided herein. In some ¢émbodiments, the anti-NGF anfibody is capable of
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embodiments, the pain is at, proximal, and/or near to one or more site(s) of
incision, wound or trauma.

[0048] The invention also features compositions and kits for treating post-
surgical pain comprising an NGF antagonist such as an anti-NGF antibody, for

instance an anti-NGF-monoclonal antibody, for use in any of the methods
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anti body need not be of any particul ar cl ass.
Dependi ng on the antibody ami no acid sequence of the
constant domai n of its heavy chains, inmunogl obulins
can be assigned to different classes. There are five
maj or cl asses of immunogl obulins: [1gA 19D, I1gE 1gG
W‘%ﬂ‘f@i"“ﬁj‘m and several of these may be furRCH&BE283{520§2d
into subclasses (|sotybbs), e.g., lgG, 1g&, 19gG&3,
lgHA, 1gAl and 1 gA2. The heavy- chain constant domains
that correspond to the different classes of
i mmunogl obulins are called al pha, delta, epsilon,
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binding of an antigen. A population of monoclonal antibodies is highly specific,

being directed against a single antigenic site. The term “monoclonal antibody”
encompasses not only intact monoclonal antibodies and fuli-length monoclonal
antibodies, but also fragments thereof (such as Fab, Fab’, F(ab*)2, Fv), single
chain (ScFv), mutants thereof, fusion proteins comprising an antibody portion,

" bumanized monoclonal antibodies, chimeric monoclonal anfibodies, and any other =~

modified configuration of the immunoglobulin molecule that comprises an




may be wild type or nodified by one or nore amno acid
substitutions, e.g., nodified to resenble human

i mmunogl obulin nore closely. Sone fornms of hunmani zed

anti bodi es preserve all CDR sequences (for exanple, a
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to nerve growth factor and variants thereof that retain at least part of the activity
of NGF. As used herein, NGF includes all mammalian species of native sequence
NGF, including human, canine, feline, equine, or bovine.

[0054] “NGF receptor” refers to a polypeptide that is bound by or
activated by NGF. NGF receptors include the TrkA receptor and the p75 receptor
of any mammalian species, including, but are not limited to, human, canine,

feline, equine, primate, or bovine.

- [0055] “An “NGF antagonist” refers to any molecule that blocks,

suppresses or reduces (including significantly) NGF biological activity, including




i nhi bitory conpound, an NGF structural analog, a

dom nant -negative nutation of a TrkA receptor that
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Examples of types of NGF antagonists are provided herein.

[0056] As used herein, an “anti-NGF antibody” refers to an antibody
which is able to bind to NGF and inhibit NGF biological activity and/or
downstream pathway(s) mediated by NGF signaling.

00577 A “TrkA tmmunoadhesin” refers to a soluble chimeric molecule

comprising a fragment of a TrkA receptor, for example, the extracellular domain
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of this invention, an effective amount of an NGF antagonist is an amount

sufficient to treat, ameliorate, reduce the intensity of or prevent post-surgical pain.

In some embodiments, the “effective amount™ may reduce pain at rest (resting

pain) or mechanically-induced pain (including pain following movement, or

both), and it may be administered before, during, and/or after an incision, cut, tear
“Torinjuty. In some embodiment, the "effective amount” is an amount sufficientto .

delay development of post-surgical pain.
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~ [0066] “Development™ or “progression” of post-surgical pain means initial .~

manifestations and/or ensuing progression of the disorder. Development of post-




[0067] An "individual" is a vertebrate, preferably a
mamal , nore preferably a human. Manmal s i ncl ude, but
are not limted to, farmanimals, sport aninals,
pet s, pri mat es, hor ses, dogs cats, mce and rats.
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sensitivity and/or resting pain. In some embodiments, the post-surgical pain

comprises mechanically-induced pain or resting pain. In other embodiments, the

post-surgical pain comprises resting pain. The pain can be primary or secondary

pain, as is well-known in the art.

[0069] “Resting pain® refers to pain occurring even while the individual is

at rest as opposed to, for example, pain occurring when the individual moves oris

subjected to other mechanical stimuli (for example, poking or prodding).




aspect of recovery fromsurgery, trauma, or wound is
i nproved (as conpared to recovery from surgery,
trauma or wound w thout adm nistering an NG
ant agoni st). For exanple, the presence and/or

' Lty of undesired side-effects (such as
W(%ﬂ&zﬂésﬁ ects associ ated,wth use of conv%‘%?(‘i%%ﬂ?”%. n
relievers (e.g. opioi gf may be reduced and/ or
elimnated in the presence of an NG ant agoni st
relative to the presence and/or intensity of such
side-effects in the absence of an NG antagonist.
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[0074] Accordingly, in one aspect, the invention

pr t of treating post-surgical pain in an
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well known in the art. The present invention can be used alone or in combination
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with other conventional methods of treatment.

Methads for preventing or treating post-surgical pain
j0073] The present invention is useful for treating, delaying development
of and/or preventing post-surgical pain in individuals including all mammals, both

human and non-human. Moreover, the present invention is useful in individuals

having an incisional wound to tissue whether a cuf, puricture or tear, whether -




conpri ses mechanical |l y-i nduced pain and/or resting
pain. W& have observed, for exanple, that anti-NG-
anti bodies alleviate both of these aspects. In other
enbodi nents, the post-surgical pain conprises resting
(Pain. The pain can be primary and/or secondary pain.
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antibody, is administered prior to surgery (in some embodiment, prior to activity -
likely to result in external trauma and/or wound). For example, the NGF

antagonist can be administered 30 minutes, one bour, 5 hours, 10 hours, 15 hours,
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or prior 1o an operation (in some embodiment, likely to result in trauma, wound or

incision). In other embodiments, the NGF antagonist is administered during

 and/or after surgery or activity likely to result in externial frauma or wound. Tn———

one embodiment, the NGF antagonist is administered 1 hour, 2 hours, 3 hours, 4




[0078] In yet another aspect, the invention provides
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reIief.._AccordLn%& ~ I n sonme enbodi nments, pain relief
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[ QP&Hitdh RitARER2IE i &fof bhend] Bu@Rd, ity tisveouaderiGRpasses
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bi [gxisﬁpi galb m@NGi%gad dr ﬁssesis@@dt fipafidis ﬁeﬂvaﬁdbtiﬁﬁdﬁnﬂm dguva)és
~nedl ate y Sl | , .. SUCh as receptor Dbl.ndlng
 rhipeaTmagl e ReRe Aot bt LabieBIE AR, BRAE Peerit ol
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i ol ogi ca] action what soever and i eened { .

o 8t P basekamsaochm s o B Byt Rffflof 8 pin
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dijgggipent . PaRFEIRSby Abe characterized by time course of relief.

Accordingly, in some embodiments, pain relief is subjectively or objectively

observed after 1, 2, or 2 few hours (and in some embodiments, peaks at about 12-

18 hours). In another embodiment, pain relief is subjectively or objectively

observed at 24, 36, 48, 60 72 or more hours following surgety (or event associated

with wound or traumay.

NGF antagonists




Exenpl ary NGF ant agoni sts include, but are not |limted

to, an anti-NGF anti body, an anti-sense nolecule

directed to NGF (including an anti-sense nol ecul e

directed to a nucleic acid encoding NGF), an

anti-sense nolecule directed to an NGF receptor (such
WQRHEIA r ecept or and/ or p75 receptor) (iBEITUGHIOFH G2

anti-sense nolecule dlﬁgcted to a nucleic acid

encodi ng TrkA and/or p75), an NGF inhibitory

conmpound, an NG~ structural anal og, a

dom nant -negative nutation of a TrkA receptor that

biggpds an Nﬁe méthdds $fht FEHHEA BRGS NGF aatagomt,lwﬂ;ﬁlfe‘lbrs
antlbool%=10 anti-p75 antibody, and a ki
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‘ant agoni st " enconpasses .al | the. previous
§W%t8§eand
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apnd ?Pnieét%ﬂlie%ﬂ)’én‘a‘%ﬂ? andeneerppass allpgssiblehipanaselpgisshi n) |

O bhfshifoofcRN SRBHRAGRSal RerdciShs RIhN TN B cRSdqhdtetwhidhr €
substantlall nul lified, decreased, or neutralized in

afdn bepehigied ax urarigygf differentnand shesmigalls Siyprgetie compesitiongsr
amkas RGF(aﬁtag)mstséiﬁbl@BtHubﬁg Mt)t hmlabm Sau(aaﬁtmmhwa

interact with ceptor (suc as
Tﬁmu-%er@@w!e@vle sweéito %SG% (m%'@waa@&ﬂ seaw@?cu direces
(i PRERE 288 dARkin. N@‘F %ﬁmﬁpééﬁs‘éh[ofe@ﬁlb Medctell @CRINOF

SI gnal i ng. Accor in_sone enbodi nents, an NG-
FROSRIQR{FUSh asOTrIﬁfagecerﬁwngeraH’fﬁ Jeormersneiding af ek seRgeE. | n
Ohﬁoﬁ:&u@ FRQAE PRNucieRAciNGIcodiB R TAAQRH/S pﬁ% BORGE SN

receptor (such as trkA receptor or p75 I n_ ot her

e ROFBRA: AR NG suctyeyt anaineag dommingn-pegatine gutation kA and/ or

b kRt )thal B NG} Tﬂ@:nrﬁlﬁnﬁ&dah@fn &l Akt ghiib&iydan
i nhibitors of kipase S|b§nal ing). In other

e AbRifSARtRodY: andhe kingse iphibiero KospurnosgRiiiernsesent dyertion)it NG

swm &ee%pm@rtﬁéagmdd%@%%m hilacdmet BRbmpiERadi ment . the
ant a OnISt IS an ant a onist that is not a WD
29’(%0%2‘8

oy IF-‘@W“@S@@B@P@)@E states aydicharagigrisiSadhesi n

( ivh&reby thENGE Rt 4 REF Bolbhikd abt RAMRR Put Yot lihfledB Ot her
nbodﬁﬁent t he NGF antaE nlzgnys ot her than an

aHf'“i‘ bilige madiatasmugspett At Rashreicabpat i Hhe gpnsequsreenphtbe

apioRgiAliastvity Sardub@dnthiaiiEed, [dkdedsdibr R AMNSS iR ayn d
other than an anti - ant i bodé in some enbaodi ment

t Fsaniggiiul degrecy dnsoste epbptigenigsan NOK gripgonist (B Ricrn anah?ﬂyhoes

naﬁd {chliyGia@iabtvith NCGF!i9nds &) ANGE RRepfoptsudiiiTRs, such
fﬁﬂﬁc )qgﬂs, ang/or BD&F In soﬁ% eﬁ%odlnents t he

r\r@cepa%ﬁaf&@m’f Secpior) gpd/or seduers (impedss gdfor blggkshdver se
| BEMREaELSEP RS SHtor kignhR HccHIRAY ! iFBMeembbdifeMan NGF

antagonist binds (physically interacts with) NGF. In other embodiment, an NGF
antagonist binds to an NGF receptor (such as trkA receptor or p75). In other
embodiments, an NGF antagonist reduces (impedes and/or blocks) downstream
NGF receptor signaling (e.g., inhibitors of kinase signaling). In other

embodiments, an NGF antagonist inkibits (reduces) NGF synthesis and/or release.
In another embodiment, the NGF antagonist is an NGF antagonist that isnota




antagoni st is an anti-NG- anti body. In still other

enbodi nents, the anti-NG- antibody is humani zed (such

as anti body E3 described herein). In sone

enbodi nents, the anti-NG- antibody is antibody E3 (as

described herein). In other embodinents, the anti-NG-
WOPYBWH conprises one or nore CDR(Ss) oﬂ“nﬁﬁﬁmﬁ@a?9E3

(such as one, two, threéd four, five, or, in some

enbodi nents, all six CDRs from E3). In ot her

enbodi nents, the antibody is human. In still other

enbodi nents, the anti-NG- anti body conprises the am no

achidA ﬁﬁﬁﬁi@&ﬂﬁm@ et RetheN8AYTHRRA ARuMBIHRR). B, dn&flON
and the 'am no acid

h
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arbpdi 0 5oz cghodimant, the NGRanpgsnistieds NGF
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P@‘é’s ?@*8@@: H/SOPAEE@)MWF e aeﬁm ivanlt s,
t tassoaﬁétsmmn AdeEHeGRmbiTe redFBke | infheR siﬁﬁa%tsbtﬁéimﬁ Eur.
| mmunol . (1999) 29:2613- 2624: PCI Application No.

Péﬁ*?@@b‘ﬁ B 2GR prtibesty. DyetiBathergmbegiments.the ash-NGF
981&&855118 BumaNitlel! (HEHas B {bbBOY RScribOPRin)! T SQEE
enb nments of . the inpvention, the NG antagoni st
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chara ics: (a)_ bind i nh
ba@r ﬁ{asu @F PR 5P, thiee, é@w@,‘i@f@almsm mb&gl@entwﬂavced by

NGBRs BERA3). rmoﬁfemiuoaﬁms t)aniBd ?/ %ﬁg}}nﬁmﬁgmp Ock 8:

tre t..an pect of post-surgica
grpbodipucy Sr\%%a?"éé@% P%&N%P}ﬂ%ﬁteﬁ % a@ﬂﬁ@ﬁé eqqﬁ@lcfwﬁm

r a@epmm VaHEBRS degioh $Ha%in ﬁm%%gése?
ﬁﬂ% i ncrease cl earance of |nh|b|t reduce)

/helybam yanisbip regionch Blo2 (SEQ ByNOR2 s,

pﬁtﬂldjﬂﬁai- bxﬁsbdﬁﬁenfseﬂle meody(csﬂ:pﬁd@b@ﬁ&ﬁﬁéﬁ%ﬁéfﬂ Yeaioh QMRh
sur vvounﬂﬁ trauna._ [ 0084] ti-NG- ant’i bodi es

' a?sé‘ regiqn fi3is ipmunologiallyineat, e.8. P@F‘S ngbfigeficat i on Nos.
@ﬂ&ﬁ%&ﬁﬁtm&hﬁ&eéﬁm&%ﬁﬁﬁ$ﬁﬁnéﬂ844 092,
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5,8 and o et a
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Anti-NGF antibodies
[0083] In some embodiments of the invention, the NGF antaponist
comprises an anti-NGF antibody. An anti-NGF antibody should exhibit any one
or more of the following characteristics: (a) bind to NGF; (b) inhibit NGF
biological activity or downstream pathways mediated by NGF signaling function;
(c) prevent, ameliorate, or treat any aspect of post-surgical pair; (d) block or

- decrease NGF receptor activation (mcludmg TrkA receptor r dimerization and/or

autophosphorylation); (¢) increase clearance of NGF; (f) inhibit (reduce) NGF-




[0085] In sone enbodi nents, the anti-NG- antibody is a
humani zed nouse anti-NGF nonocl onal anti body terned
anti body "E3", which conprises the hunman heavy chain
| g&a constant region containing the follow ng
nmut ati ons: A330P331 to 53305331 (am no acid nunbering
Wo0P4P338¢¢ er ence to the wil dtype | gQRRa scRfiT$183/033488
Eur. J. Inmmunol. (1999) ?9: 2613-2624); the human |i ght
chai n kappa constant region; and the heavy and | i ght
chain variable regions showmn in Tables 1 and 2. Table
1: Heave chain variable region [0086]

Qushthdsis@ridudfisiPatdibasd; 16 tviatds %ebw R3und or
KGEW G | WGDGTTDYNSAVKSRVTI SKDTSKNQFSLK SSVTAADTAV

YWYATSYYFDYWGQGTLVTVS (SEQ ID NO: 1). Table 2:
Li[6084] chai mntieNGRdtiBodie@iedokRR8Hd art, see, e.g., PCT

D L \// | PG
AR T TER LB WA o P 000 T
memmﬁl BT, (HBE%@ dtll, Wﬁ%oma{ m%l:zz‘f tmocﬁ)ouéfl)w ng
e eavy chain variabl e
P B Bgf T e DS thonl Rrseire s oRne. R,
ddoemst @d.13877t he ATCC on January 8, 2003: ATCC
Vect or

i on 0Si rial

E@@? EI%OS"P‘F&WEO é%%t%&vwﬁﬁs@ odyis g fymanized 003
rmem%%“‘”“%‘%ﬁ&%?s%%ﬂﬁﬁ?ﬁéé%‘%‘%?/H SR o
r eg| 0 n)‘/m %"é‘@f g‘?nl%@? nsint pgon coniining ths tllosyimgimytations:
J #386R391 &l S3208331 (amﬂoagidcmmb@ﬁ@ l%th l’@é‘r&rﬁé tobehe Vildtype glE is

ucl eot i ncodi [ ain varlable

" IRELABHEEk A% ERSRT BobBeb Bl fe Bumgrioht g

p dha;mkappeemhstdﬁ regionCad e edvi and lighihdhaia Faviabloadiém o

s?f ? in Table 2 and vector Db.911.3E is a

pol ynut

I'de encodi ng the heavy chain variabl e
regi on shovvn | Tabletlk Bedvy chain variable region
[0086] QVQLQESGPGLVKPSETLSLTCTVSGFSLIGYDLNWIRQPPG
KGLEWIGIIWGDGTTDYNSAVKSRVTISKDTSKNQF SLKLSSVTAADTAV
YYCARGGYWYATSYYFDYWGQGTLVTVS (SEQ ID NO:1).
Table 2: Light chain variable region
[0087] DIQMTQSPSSLSASVGDRVTITCRASQSISNNLNWYQQKPG
KAPKLLIYYTSRFHSGVPSRFSGSGSGTDFTFTISSLQPEDIATYYCQQEHT
LPYTFGQGTKLEIKRT (SEQ ID NO:2).

[0088] The following polynucleotides encoding the heavy chain variable
region or the light chain variable region were deposited at the ATCC on J anuary
8,2003:

ATCC Accession No. Date of Deposit

Material
Vector Eb.911.3E E3 light chain V PTA-4893 January 8, 2003

e . l‘egiol’l— - [NV .
Vector Eb.pur.911.3E E3 light chain V PTA-4894 January 8, 2003




[0090] In another enbodi ment, the anti-NG- anti body
conprises one or nore CDR(s) of antibody E3 (such as
one, two, three, four, five, or, in some enbodinents,
all six CDRs fromE3). Determ nation of CDR regions is
well wthin the skill of the art. [0091] The

W4 B%d es useful in the present inventiREA/USHA3/032089
enconpass nonocl onal afti bodi es, polyclona
anti bodi es, anti body fragnents (e g., Fab, Fab',
F(ab')2, Fv, Fc, etc.), chineric antibodies,
bi specific anti bodi es, heteroconjugate antibodies,

st ngle charn { CFV} ioqut an S thereof, fusion protelns
comprising.-.an | anti hnd\/ p ni-zed antibhodies

Verier Dol 1.3 her hoditer@aha®nf i guP B of | t feguary 8, 2003

i mmunogl obul i n noWaggbg that conprises an antigen
recognition site of required speciflicity

i ncl uding glycosylation variants of anti bodi es, am no

ageody) SeqUTRGS BE 1 3L p@ryn@&bﬂlde@ﬁuoaﬁg t@mghtenyl ent | y
nodi fi ed anti bodi es. The "anti bodi es ybe nuri ne,

r Ariableuegion sheym iy Tgbled: H’é?t"foErbiQEH A1GEie? BF&Y‘W@IGW? meric or

h kéﬁ'&%ﬂin%ﬁ:@ h%ﬂ‘bhe@rp%ﬁlﬁé regioR ghowhpm@sz #ifl veddrDbiony.swisi on,
the antibody reacts wth i.n a manner that

| ARPpyclsotigerencoding the bepyyslain @alﬁl?lﬁ%?sﬁwalwn ?ﬂled by

t fenooNGF S Bt Rehbbdi6dt] 1R antiINGIOREbAIFRESH8Idne of he
antlbod i s a_human anti body which reécogni zes one or

meoes ERREksp adivedy 1 (Fich anege, tefhesrdewdivedtiB difent |
t RRbeHihédROslYsit SDRs ARNES). WetchiAthatRN bf OOR Yootk hvell

recogni zes one or nore epitopes on humanNG-. In
anebindhe skilpbteatnt . the anti body recogni zes one or

Mp§oe1] epi t@@@@umeaﬁsehﬁn B preehiailehiidBak BRoEHRI P
consi sting rimte, canine,. feline, equgfﬁ>p and

bapnerlona) %auwﬁéml@ﬂ%awﬁ%?ﬁl@ antibedy FREPERS 2o B¥pF P5es a

mpghinhyd, 84, 1086, élﬂﬁmeﬁ&&hﬁ’d&es Sidp B SanBbsaRR HeRfcorj @@ieOn
that 'i’s i1 munol o i_cal inert; e, g., does not trigger

c anodisn singinehaing SR, s thegsof, fasion PrAtgInsCOMARTng AR
aphita@ENoriE, IERH-QABVicEald %%%Bﬁ@cﬁﬁ&ﬁ:‘énﬁg&&uon of
dependent _ cel | qedlated cytotoxicity (AQCC % ggc
adieipppgosiobwingelepule that eqmritisss 4 antigen feereRitig dte0bRey | n
Ure%mréﬁ%b&[ﬂcﬂj}\l%clu@mg %@Qosyﬁéﬁl vahﬁht@&ﬂ%ﬁtﬁbo&ﬁi} @ﬂinﬁﬁﬂﬂ s, the
const ant | on i.s nodi eﬁcrlb Eur J.

| FRAUFRSE vme% tibogies, C%@E@Yﬂpégﬁ Bn No.
PeR{eB8Ah A 14 dubirind) Rl Hamanor DFtotiet or@ﬁ@ﬂcﬁﬂh Q]ﬁim%ﬁb or
9809951. 8. &%ﬁQZ The blndlng afflnlt 86 an a t|-NGF

aBEpared aqtigodigs: Hos prrposgxofiigayentipn, theigaitbodpipciywitly
am@istin O mBherdvht uﬂﬂﬁﬂdNC@‘ ah@of @wakiReh pRthvays &Mdi@ia&i bpdae ut
0.18 to  about nM | n one enbodi nment, glndlng

aNﬁFﬁr@W%M@mweé%%mzﬂﬁm apffbpdy is a humian ino

- which recognizes one or more epitopes on human NGF. In another embodiment, .

the antibody is a mouse or rat antibody which recognizes one or more epitopes on
human NGF. In another embodiment, the antibody recognizes one or more
epitopes on an NGF selected from the group consisting oft primate, canine,

feline, equine, and bovine. In other embodiments, the antibody comprises a

“modified constant région, such as a constant region that is immunologically inert, 77

e.8., does not trigger complement mediated lysis, or does not stimulate antibody-




22 pM In sone enbodi nent, the binding affinity is

about 10 nM In other enbodinents, the binding

affinity is less than about 10 nM 1In other

enbodi nents, the binding affinity is about 0.1 nM or

“about 0.07 nM In other enbodi nents, the binding
wWQH0p4/0a18F0y i s | ess than about 0.1 nM or |REFESOUI2@HOUL

0.07 nM In other enbodtnents, the binding affinity

is any of about 100 nM about 50 nM about 10 nM

about I nM about 500 pM about 100 pM or about 50 pM

to any of about 2 pM . about 5 pM about 10 pM about

1 en i
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affinity of antibodies uri ng bi ndi ng
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diluted into 1 I um acet’at and
” AR ol D b abourg Bt IO RMpsbet 180 DML et 8t | o
Of)MO 30D oth@ eifibodirhéhis|ge Mﬁﬂiﬁg%mnﬁy fslagdit: 2 }BM "B & E)loisgboﬁth e

anges of anti
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| C. ugl es - r scre says.

e ks g8 bilog B e fipehione s i anibocs
Régelriain abmo@uncsanawawagam aawibo lﬂﬂf & 81ex1tgq @n%

élgv | uti. Lon buffe% &Produ&h 210 4, P
Bl ot ecHINaTeRYY, O BRI yan dTh& %F Fab
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Q %%43300% suQINGF pla?splnoL ?e%on%ml:epSII’ISrsystem BlAcore, INC,

Piscaway NJ). CMS5 chips can be activated with N-ethyl-N'-(3-

dimethylaminopropyl)-carbodiinide hydrochloride (EDC) and N-

hydroxysuccinimide (NHS) according to the supplier's instructions. Human NGF -

{or any other NGF) can be diluted into 10 mM sodium acetate pH 4.0 and mjected
over the activated chip at a concentration of 0.005 mg/mL. Usmg variable flow
“time across the individual chip channels, two ranges of antigen density can be

1




200 injections. HBS-EP buffer (O QM HEPES, pH 7.4,
0.15 Nad, 3mM EDTA, 0.005% Surfactant P29) is used
as running buffer for the Bl Acore assays. Seri al
dilutions (0.1-10Ox estimted Ko) of purified Fab

| es are injected for 1 mn at 100 L/mn and

W‘M“@%@"‘htl on tinmes of up.to 2h are al | owkE/USHHpa032089

concentrations of the Fab proteins are determ ned by
ELI SA and/ or SDS- PAGE el ectrophoresis using a Fab of
known concentration (as determ ned by am no acid

anal ysis) as a standard. Kinetic association rates
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antibodies. As another aliernative to the cell fusion technique, EBV immortalized

B cells may be used to produce the anti-NGF monoclonal antibodies of the subject
invention. The hybridomas are expanded and subcloned, if desired, and
supernatants are assayed for anti-imimunogen activity by conventional
immunoassay procedures (e.g., radioimmunoassay, enzyme immunoassay, ot
fluorescence immunoassay).
Hybridomas that may be used as source of antibodies encompass all derivatives,
~ progeny cells of the parent hybridomas that produce monoclonal antibodies™
specific for NGF, or a portion thercof,
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humans. It may be desirable to genetically manipulate the antibody sequence to
obtain greater affinity to NGF and greater efficacy in inhibiting NGF. It will be
apparent to one of skill in the art that one or more polynucleotide changes can be
made to the anti-NGF antibody and still maintain its binding ability to NGF.

“[0101] " There are four general steps to humanize a monoclonal antibody.

- These are: (1) determining the nucleotide and predicted amino acid sequence of
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(e.g., does not trigger complement Iysis). See, e.g. PCT Application No.
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speci fi c human i munogl obul in proteins. Transgenic
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(e.g., fully human anti bodi es) or nore robust immne
response nay al so be used for generation of humani zed
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HuMAb- Mbuse(r) and TC MBtiseTM from Medarex, Inc.
(Princeton, NJ). [0104] In an alternative, antibodies
may be made reconbinantly and expressed using any

met hod known in the art. In another alternative,
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can also be used during a gene therapy protocol The therapeutic polynucleotides

and polypeptides of the present invention can be delivered using gene delivery
vehicles. The gene delivery vehicle can be of viral or non-viral origin (see
generally, Jolly, Cancer Gene Therapy (1994) 1:51; Kimura, Human Gene
Therapy (1994) 5:845; Conuelly, Human Gene Therapy (1995) 1:185; and Xaplitt,
Narure Genetics (1994) 6:148). Expression of such coding sequences can be

induced using endogenous mammalian or heterologous promoters and/or
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charge neutralization or fusion with cell membranes. Naked DNA can also be

employed. Exemplary naked DNA introduction methods are described in PCT
Publication No. WO 90/11092 and U.8. Patent No. 5,580,859, Liposomes that
can act as gene delivery vehicles are described in U.S. Patent No. 5,422,120; PCT
Publication Nos. WO 95/13796; WO 94/23697; WO 91/14445; and EP Patent No.
0524968. Additional approaches are described in Philip, Mol. Cell Biol. (1994)
14:2411, and in Woffendin, Proc. Nail. Acad. Sci. (1994) 91:1581.
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[0126] In another embodiment, the NGF antagonist comprises at least one
anti-TrkA antibody capable of blocking, suppressing, altering, and/or reducing
NGF physical interaction with the TrkA receptor and/or downstream signaling,
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or characterized using methods known in the art, whereby reduction, amelioration,
or neutralization of an NGF biological activity is detected and/or measured. For
example, a kinase receptor activation (KIRA) assay described in U.S. Patent Nos.
5,766,863 and 5,891,650, can be used to identify NGF antagonists. This ELISA-
type assay is suitable for qualitative or quantitative measurement of kinase
activation by measuring the autophosphorylation of the kinase domain of a

receptor protein tyrosine kinase (hereinafter “rPTK™), ¢.g. TrkA receptor, as well

as for identification and characterization of potential antagonists of a selected ™

1PTK, e.g., TtkA. The first stage of the assay involves phosphorylation of the
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CDRs from E3).
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" with other agents that serve to enhance and/or complement the effectiveness of the
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other embodiments, the instructions comprise a description of administering an
NGF antagonist o an individual at risk of post-surgical pain.

[0139] The instructions relating to the use of an NGF antagonist generally
include information as to dosage, dosing schedule, and route of administration for

the intended treatment. The containers may be unit doses, bulk packages (e.g.,

tiulti-dose packages) or sub-imit doses. Instructions supplied in the kits of the

invention are typically written instructions on a label or package insert (eg.a
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l'ayer that serves to resist
dﬁwam#mgmﬁmmvwmmﬁypﬁ@m§$éﬁﬂﬁﬁC%ﬁém%%ﬁﬁ?ﬁ§&?@%@ i nner

ggﬁﬂg%@%bé LR 8.11a0d B5, tt%@béibﬁreehu@&iﬁ,mepr to be

ease. A variety of ‘materials can be used

ﬁngredsms map he aded; fdr gyample K@qﬂm&ia% ?th?jé’haf@af‘éﬁu‘iﬁ@f erials WO
%%Q%q%@&],%ﬁﬁ% 03/ 032089 61 including a nunber
nmeric

acl and mi xtures of polyneric acids
\mnﬂsﬂ such Summmiuhloss mey beipeapprad usingsepcialiy RGEAG

%ﬁ 'sa&?se o gstlﬁ&%ﬁlﬁld[r@ Jfﬁ%]synm iR @1 Ui 6 AY v ©

partl cul ar, non- I oni c agent S, such
agnmasa;a@&y"élehgﬂvemwemwﬁs eithisr gissolFRRBAFBECd 40, 60,

2’8‘“1%%6 §mpogi@€u or%é}ﬁaftwﬁ kel 20 &sgoﬁreg in anRf el gVkedBeand O,

0S| IOI’]S wth a surface- active

. atjenfiows dil, extionsess oelmersa}ned@ln«fm aiborgbpapd e 96% and 5%
SHEGRA forAGd +I1\6ﬁg,ga%ema@m) 68 2. QetesrbIRiad, and

| ecl ated 't hat”_ot her i ngr | ents
wenPednephawptielipids oosoyesen tepittan) dad witeto [t WiH be peterate

g%g?:&g d 1&‘1@1 ﬂe%d%ﬁfi&e@:taﬁﬁle yIVERIof bRSose, itd adj\@f:tﬁs sary.

sions may be prepared usin
i f haPnyisioy civkielis Emulors “ak{ypistlly s ge fp 290 ol

'f&éa&ﬁ#tﬁlé’ oM 5%8 063 NI fad REBUAICEDb T Misd faf@éladi Nt M

physanTM The active_ingredient pmay be either
@mm %m 1) mppationteste ] andt e ANIIBHTIET 15 RATRUE
g(pgélvely it may be dissolved in an oil (e.g.
so ean oil, safflower oil, cottonseed_oil,. sesane
ci0164] corn T bm‘dmormwmﬁﬁh@ﬁ Fan bs fipsepteragsdhy EERE % or med

Eﬁglﬁ fa8o {ann%t Qﬁﬂﬁﬂ@ﬁﬁﬂm & tlfe%oﬁpon@ﬂgthereof

S, bean phosphol i pi ds or soybean
I(mbetah pm)egan@smahmﬁs glyeereliand WHeD.appr eci at ed  t hat

[0165] Compositions for inhalation or insufflation include solutions and
_ suspensions in pharmacentically acceptable, aqueous or organic solvents, or
mixtures thereof, and powders. The liquid or solid compositions may contain
suitable pharmaceutically acceptable excipients as set out above. In some
embodiments, the compositions are administered by the oral or nasal respiratory
" route for local or systemic effect. Compositions i preferably sterile

pharmaceutically acceptable solvents may be nebulised by use of gases.




ot her ingredients may be added, for exanple gyl cero

or glucose, to adjust the tonicity of the enul sion.
Sui table emul sions will typically contain up to 20%
oil, for exanple, between 5 and 20% The fat emnul sion
can conprise fat droplets between 0.1 and 1.0 . m

Whapvesit arly 0.1 and 0.5 . pm and have RCTIN2G05032¢5e

range of 5.5 to 8.0. [®164] The enul sion conpositions

can be those prepared by mxing a nerve growh factor

antagonist with Intralipi dTM or the conponents thereof

(soybean oil, egg phospholipids, glycerol and water).

[ %ﬁﬁ%ed%ﬂﬁd}é nfal) BESrediRA alrBRg Rkl R eBiilising Gesfidel opthie ON

i ncl'ude solutions and. suspensi ons erﬁEar Qﬁytlcally
¢ ’tteB POSIYE

avdusingrlesice malkeciached togleps magl &5} F tures
t BRERR broaf iROWHS Siutidh Suspbidioh A Rwdsloingoskpmsy i ons

y contaln~ sultabl e pharpmaceutjcally. ept.abl e
ekeadiinisiered, arefesably eselty oaBesoldy> TpR dEHFRS “X‘gﬁ‘ggl})lg‘ﬁg%t s, the
C QR i BSa ogﬁﬁgmlst ered by the oral or nasal
respi rator oute for |ocal or

system c effect.

CHMgElsi t i oAmatment offcasycsan by §psasted by P@&‘O%;ﬁ’éﬁ“ﬁﬁ‘%‘b‘c“iﬂ&eal ly
accept abl e sol vents may be nebulised by use of gases.

2004/ 032870 PCT/ US2003/ 032089 '.. 62 Nebulised
sol utions nmay be breathed directly fromthe nebulising
device or the nebulising device may be attached to a
face mask, tent or intermttent positive pressure
breat hi ng machi ne. Sol BXAMELES yspension or powder
C | i ORfe fARYwind Bx-ABNEs BlePidRa to iisehte batabylingt @t | y
' o?ﬁﬁzgally?ﬁ?ron1d€vices mh?%h deliver the
f arvenglosit i on in an appropriate manner. [0166] Treat nent
ef fi cacy can be assessqgtpyieret hods wel | -known in the
art. EXAMPLES [0167] The tfoll owi ng Exanpl es are
or OAREAET wondelonslip bedvitettente 1 fresting el gL AR on
Eﬁ@ﬁq e 1 Apljsed\GailREREha i pbst Regyal bsin @fdesithere in
treatlng post-surgical_pajn %%f%GSL W usg% a_pai.n
rfishcytoh sreatment itk ansioN 6T anfibgd el mpyre pgneelond antitody,
efgfd ﬁ@%)é, P hBoNRNY:2Y8-217 (2000). - Bidire:paiimdo ol Slill6( a

nouse nocl ohal antibody; see Hongo, ,et al.
Hypbnatpepes DEDSIoUR.- W@*Eﬁ#@?ﬁ‘ﬁa RS @gﬁﬁ‘é?‘ PR REMR ol ved
1 Qi.p.) at various concentratiosn per experiment (35 or 7 milligtams per kilogram)

15 hours pre—inéision. The control group received no antibody but was injected

i.p. with a saline solution.

[0169] Animals. Male Sprague Dawley rats weighting between 220-240
grams were purchased from Harlan (San Diego) and acclimated to the animal
facility for one week prior to surgery.

[0170] Surgery. The surgery was based on the procedure described by
Brennan, ef gl. Pain 64:493-501 (1996). Animals were anesthetized with a 2%
isoflurane in air mixture that was maintained during surgery via a nose cone. The
plantar surface of the right hind paw was prepated with a povidone-iodine pad,
and a 1-cm central longitudinal incision was made through skin and fascia,

" starting 0.5 cm from the edge of the heel and extending toward the toes.”

Measurements were made with a ruler with the foot held in a flexed posifion. The




animals (n=8 per group). The anti-NGF anti body was
injected intra peritoneal (i.p.) at various

concentratiosn per experinent (35 or 7 mlligrans per
kil ogram) 15 hours pre-incision. The control group
recei ved no anti body but was injected i.p. with a

WEAEB'Eol uti on. [0169] Aninmals. Ml e SECIGS20BMsRyY

rats wei ghting between9%20-240 grans were purchased
fromHarlan (San Di ego) and acclimted to the anima
facility for one week prior to surgery. [0170]
Surgery. The surgery was based on the procedure

dﬁﬁxﬁﬁﬂs Bede1dWas RLABNAEhe cﬁltvec?forcegsadn@ m@ﬁccf‘l%%ﬂﬁ&ﬂal&l 996) .

Anhi mal s were anesthetized wt % 1soffurané in air

nt Bagsele Wasinciyed dhrongh i aﬂhdémh&gwe%th@ eigyernyl insemion nose
CBR&Ing W8 con@oﬁ'é&ttﬁﬁug%%tfséfg@ryggz plefire ablﬂml ﬂ%&%ﬂ a Eﬁiﬁ'e was

prepared wi.ith a povi done-1 odi he pad,

cEﬁHt B3 Wousdh ypt desedaith reumasireshsufises (rf atilerblaslig h s k| n
aﬂ@nofﬁﬁéﬁht? Thestlsihubdls ware%éaee@sftﬁ&@ WilkShER9%0M L ay hee!

and- ext end |n9 toward the toes. Veasur enents wer e nade

widh The weng pitopyag ﬁwﬂbed Vidlobaciasip sqlyfion. Ahigwlsavepsositi on.
Tﬂﬁwm.a 2006t QRA8f Bh kel ééé%@&?:%%&g 8Pmord ﬁeﬂeggﬁa%foké

nmuscl e was el evated using curved torceps and I ncised
| e begdnal |y. The nuscle was |nC|sed through its

quhm dept Msvagin ‘é@&ﬁnélghﬁl O il hid 058 Wk Qd to

eedi ng was controll’ed throughout surgery by pressure
5P R TEIRP G gteicht bratinge Animaels warpalaged on d Plaglis ressbs ed
Wiahilh 40 TRl dof R8Sc Sdbb MR SvelerLad B é{]ﬁ{&f i’ﬁ: kl 8

nDnofllanent) These sutures were knotte tlnes

villoWIng fspectiquaf the yadersidss dely paws. fter ar%ﬁbmwe@ I%Phsiatl@ Was
sm@cb Qighf HeltinR asrsésédran%%aqg df@gT 2.0 R &o%& iven

I lowed to recover and rest in ean

Héﬁaﬁ Bavpashlpughep aF pypasedpgninstitsrmagsh, mdes@w&éli b@@b;n (0171]

Edeadingatal oste 5@&@@%&%&@&&%&@& WHEmRELRASCOr € was
used tqo assess pain related to weight bearln

Apichigg Gegests Wih a@;@ancéwgar wﬂ%ﬂp%ofrmﬂsﬂlﬂn Aefiepig o BWAR) i n

Géﬁ\?eﬁ'iftﬂﬁ lﬁs;tWafz‘ h9 @8RS A R MRsIE | IBeifth Oy R! at f orm
al | owi ng . |nspect|on of the “undersi de of

t( wesidered é\?oéf theat wes SHll otgest Pagh anigaloyas ﬁbaewethor bayinugy
VREY B iR R K R0 mﬁﬁﬁesa?ﬁ@s%ﬁﬁ@ 6QEbr& (638 Btafibd @mzug 12- A

score of 0 was given paw was bl anched or
PIOBISas gsed (RAssrst Pafmya th?é%sed qua i fsenueney of sgpres ofe wst

heakilitedind 60 & éeéesslthéﬂ@aaaicymw&e ﬂaﬁﬁ)r ﬁumné gored
with the skin just _touching the nesh no
iy agima]- Faghhaninal gyes topted ?Fehoél%‘élbﬁfomﬁu‘geﬁr e of 2 was
(baseline), and 2h, 24h, 48h, and 72h postoperatively. The results of this
experiment are shown in Figure 1, which depicts the cumulative resting pain score
observed in animals treated with 35 mg/kg of anti-NGF mouse antibody 911.
These results demonstrated that treatment with anti-NGF antibody significantly
reduced post-surgical resting pain. Weight bearing was a good correlate of how
willing the animal was to use the limb, and therefore was an effective measure of
pain relief,
[0172) T "Evaluatioii 6f mechanically evoked pain using tactile allodynia. "

Tactile allodynia was measured with Semmes-Weinstein von Frey hairs




given if the paw was held conmpletely off the nesh.
Fl'i nching the paw was considered a 2 if the rat was
still at rest. Each animal was observed for 1 minute
every 5 minutes for 30 m nutes. The sumof 6 scores
(0-12) obtained during 1/2- hour was used to assess
WHAPP38H t he i nci sed foot. Frequency of SREEYUS008H$32BY was
al so cal cul ated and usef*to assess the incidence of
severe pain or total guarding of the paw by the
animal . Each animal was tested 24 hours before surgery
(baseline), and 2h, 24h, 48h, and 72h postoperatively.

Thgtobl I“to%defaletﬂnb SAmBNIR Gkde PROL idb §2 ib el QUre 1,
i ch e icts the cunmulative resting paln score
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wmdﬂa@ms @Qaste@taﬁlﬁhél BB Yiw A TERed 0V Rl mordd@y S t he
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t e entry point of the incision, ont the

SaTalEwanreRarded g Viithdrrwabkresholsin siaps. Ehe highsss é@ﬁﬂ:nfn g
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elici Von Fre ers 5.46 were used;

e BEH- :Eﬁwﬂepoesmaeql @étbﬁ fept aacen@na:@lamwt “G8E s as

de@&ﬂédotﬂéthheﬂtman %V@ﬁté:sfeﬁﬁlthi@hfanﬂ@SEa%ﬂmﬂfu a%o the
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sur ce at _a
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T @@sﬁ@&@tﬁrzl@asraeﬁé ARbjrd w4, tes{eh ﬁftfﬁ? if ShfRt ¢k for two

. Starting w th nex escendl ng von

e ts ph bR etierimpn s %h%%’aﬁs@rfo’e wiich pigvideasheramuipiee
| QoRSH reé}:ﬂiﬁ&éﬁb mRhahied] GO IR il ﬁ%&l@u&&a Qith 7%10&%%@0 nse

over q&l%mbthree trials was recorded as wth

PaY o Rese rppplts Aenppmatzatedtnt reatraent withangi-NGF t ed
t RbRH Ho@asViBost-zid] me‘dhadl&ﬂy BvdkEPpanse, thus
r F(Hr esent i ng. the cut-of
Evaluation of thermal hyperalgema. Thermal hyperalgesia was
assessed by the rat plantar test (Ugo Basile, Italy) following a modified method of
Hargreaves, ef al. (1988). Rats were habitvated to the apparatus that consisted of
four individual plexiglass boxes on an elevated glass table. A mobile radiant heat
source was located under the table and focused onto the hind paw. While the

animal is still, but not sleeping, the buiton on the control box is depressed, the

~radiant heat source comiés oni and the time taken for the apimal fo withdraw from T T

- the heat source is automatically recorded. This paw withdrawal latency (PWL) is -




point. If no response was detected, the next ascendi ng
filament "5.88" was recorded. Both left and right
paws were tested in this manner. Each ani mal was
tested 24 hours before surgery (baseline), and 2h,

24h, 48h, and 72h postoperatively. Tactile allodynia

- wanem4/eesst ed after resting pain scoring. Tha/USR@®302e88 of

this experinment are showh in Figure 3, which provides
the cunul ative score in response to nechani cal
stimulation in animals treated with 7 ng/ kg of
anti-NGF anti body 911. These results denonstrated that
tr . s _ .
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h i ! f ile
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Whéaby abii gh%n@%ébﬁqgﬁons shown in Tables 1 and 2.

[0176}] The anti-NGF antibody was injected inira peritoneal (i.p.) at

various concentrations of the antibody (0.004, 0.01, 0.02, 0.1, 0.6, and 1 mg per
kilogram of apimal weight) at 15 hours pre-incision. The negative control group
received no antibody but was injected i.p. with a saline solution. Fentanyl at 0.01
mgrkg was injected ip. as a positive control 30 minutes before testing at 24 hours

post-surgery. Each experiment involved 8 animals (n=8 per group) for each




significantly reduced post-surgical thernal
hyper al gesi a. Exanple 2 Treatnent of post-surgical
pai n using a humani zed anti-NG- anti body and
conparison with opioid treatnment of post-surgical pain

%0175] Ef fect of a humani zed anti-NGF anti body
W Rt HEP ed E3 on post- surgical pain wasPERER2@# 032989 an

ani mal nodel for post-s¥rgical pain as described in
Exanple 1. The E3 anti body conprises the human heavy
chain I g&2a constant region containing the foll ow ng
mut ati ons: A330P331 to S330S331 (am no acid nunbering

Ecptidf A BRE G- P glse SR DS BUERCTman®

| icghulativh gain Sdowprgﬁa neamest asdeseribgd irExampld 1 raneept thaidhey and

seRFr SRR TR el e

pesin wamaluatéd tvwnty—fmr howmﬁeoﬂns sweey evviescaibedin Exanfple he

aﬁﬁb§02ﬁ1g ani ma Eg%e49m§£mggfén Sﬁgﬂ%@g |ng?ngL
Thignificaydy tedeced tatingpringp ©0,05) afiecwigpwdvhen adipinistersdigt but
M@gimyngg;i?%geosa%&echf*agal@legQa%.ﬁﬁéauﬁom;hﬁ Eantanyl al

ive control
nidifisteess fyef enkoli(pst. 95 gTisetoRat Wit H:02 maﬂtﬂsﬂ%%tﬁg@y Each

i ks e R el 1 R S

t hifentonyt isdi tipeothpndrmel G anddseraf this peent gpieid. was
performed and a cunul ative pain score was neasured as
described in Exanple 1, except that the nmale Sprague
Daw ey rats were purchdempltBom Harl an (W sconsin).

e T M T o

shown in Figure 4, huN&¥ angiiodnti - NGF anti body E3
S 'L[]tﬁ%e]]; I c anhlfﬁéa geog Eﬁfﬁﬂ NES ! a&iyg@% gu% pﬁstg;u%ﬁl pg:lfﬂt er

when adm ni st ered ng/ kg

d @&ag@hnnﬁstered pageineisiengllnwes fgsmdfm tha mswurglp@ BRin pEmAlk

d;r;oggﬁg el BIGAN il oS ol bawily ERU e ) O- 02

eV|a paf n eas

eflaém(m@bgsuas HtlmwﬁmNﬁF iiibods0E3 @é/np@}@ SR mgeted
ﬁv&?&g’hq o tvjo%ﬁrg Eﬁ/ér nicﬁigﬁ OE?(& &ﬁt?ol%ﬁgfb@&%lno hurman

0Se 0 s’ pot ent I Ol re-surgery and

p@@tbc’éml@wwnmte@t a @ﬁmwbmogﬁlgﬁeaawasmaﬁfw g a

aﬂarsﬁng ﬂéﬁ%xﬁ@gsécpzs@ q3éumulat1ve pain score was assessed 24 hours after
surgery as described in Example 1. As shown in Figure 5, treatment with anti-
NGF antibody significantly (p< 0.05) reduced resting pain at twenty-four hours
after incision when the antibody was administered 2 hours post-incision. These
results demonstrated that anti-NGF effectively alleviated post-surgical pain when
administered after surgery.
[0179] Efficacy of an anti-NGF antibody in reducing post-surgical pain
when administered 14 days or 21 days pre-incision was tested in the animal model
described in Example 1, using male Sprague Dawley rats purchased from Harlan
(Wisconsin). Anti-NGF mouse monoclonal antibody 911 was injected ip. at
various concentrations (1 mg/kg or 5 mg/kg) at 14 days or 21 days pre-incision.




[0178] Efficacy of an anti-NGF antibody in reducing

post -surgi cal pain when adm ni stered

post-incisionally was tested in the post-surgical pain

ani mal nodel described in Exanple 1, using nale
S%&a%ue Dawl ey rats purchased from Harlan

WORPEEHLI n). Humani zed anti- NGF anti bodyPGTAUSRY3/632089

ng/ kg) were injected ﬂﬂtravenously (i.v.) two hours

after incision. The control group received no

anti body but was injected i.v. with a saline solution.

Surgery was perfornmed and resting pain expressed as a

C YRR RkrbIMBoup Habinfbied £, WRAE 2 38HE sARIbn 2Gurfeyitvas prEfomied
surgery as described in Exanple 1. | ure
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when _adm ni stered a?ter surgery. 10179] Efficacy of
afeaREPIREERSENt | body i n reduci ng post-surgical pain
when adm ni stered 14 days or 21 days pre-incision was

tested in the ani mal del ~described in Exanple 1,
usi ng nal e Sprague Daaﬁ%%mﬁéés pur chased from Harl an
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P3h Woddd Hehitg WafBhkiné@sage when administered 14 days
bef ore surgery, and_reduced resti ain when injected
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allowed to recover. Animals were then divided into three groups: one group

receiving a single does of mouse monoclonal anti-NGF antibody 911 af the time

of surgery (1 mg/kg, i.p.); one group receiving Ketorolac (5 mg/kg daily for five

days starting the day of surgery, intramuscularly (IMO0) as a positive control; and

a saline treated control group (negative control). Ketoralac is known to inhibit

wound healing. Haws et al. (1996) Ann Plast Surg. 37(2):147-51; Gerstenfeld et

al, (2003) J Orthop Res. 21(4):670-5.

starting at day one post surgery. Sutures were removed on day 2 post surgery.

[0182] " The area of the incision was examined and photographed daily —




on wound healing was tested in rats. [01811 Ml e
Sprague-Dawl ey rats wei ghi ng 250-350 grains were
pur chased from Harl an (W sconsin) were brought into
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heal i ng was significantly inhibited oro

t paud ARSI Eherspal e t o sallne or antl-hEF
anti body 911 treated amhRbes (p<0 0005). [0184] The
hi_ st ol ogi cal appearance_of heal ed wounds was al so
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pain was tested in the incision model described in Example 1. A solution of 25
mg/ml of K252a was made in DMSO. To 250 pl of this solution, 3500 pl of a

~ solution of 45% cyclodextrin was added and mixed well. Then 3750 i of saline

was added to make a final concentration of 0.8333 mg/ml K252a. Animals

(obtained as described in Example 2) received incision and resting pain was
assessed as described in Example 1. "Baseline" cumulative resting pain was
determined at 24 hours post incision. K252a was then injected i.p. at 4 mg/kg into

test animals, and the control animals were injected with a vehicle solution (a

~solution containing all components of the K252a solution except K252a).

Cumulative resting pain scores were determined one hour post-K252a or vehicle
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including the area of the incision was fixed in
formalin, enbedded in paraffin and sectioned across
the site of the incision. These sections were treated
with anti- NGF anti body or saline stained with
hemat oxyl in and eosin and exam ned by a veterinary
éist blinded to the animals' trealGRHR003H3089
abnormalities of mound“%ealing were seen in either
group of rats. Exanple 5 Treatnent of post-surgica
pain with small nol ecul e NGF ant agoni st, K252a [0185]
The efficacy of NG antagoni st K252a in treating
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sdBB8k wer & erEerde show ‘éﬁéﬂﬁlﬁﬁﬁw effrstef thexmti NG antibddiyc| e
Web @0 h OB 860 B G@%&Q&%&Q?ﬁ%@ %%—N@ﬁ mto{ls%%l?&ﬁi 9@ rked

iHP-tmt in the Figure) ours a 2 or
v é’i’?ﬁtagéosfﬂf@aﬁl Ralpwag Ppafrna@é wﬂa Ffferouvremss iofithe prsnerdoganfe) by

ann S¥RPEL mABIRE Shntddl h&%etaﬁnﬁoﬁgthattxg ﬁzﬂﬁﬂp{%ﬁcnv@‘% hewn.in

F| ure 9, treatnent wth 2a sig |cantly reduced
pSoPRila protein ymnesiaq JBY experinpn: aes le—’df‘Qmedatﬁ indfxanipleilng,
W'&kée@t thdt @R SPRRMe-IMWILY 148 Befe! pirciliseh ﬁ&?&ﬁr&%nﬁ@\fﬁ(ﬂs ul'ts

d nonstrat ed f hat 52a treatnent resting pain

asiere teafpdlPdifiegmpoupshafors suesstyrvet mg/kgofzithar aniGGE
araﬁtiﬂa@ﬂm‘éﬂndkém'gﬂ"% {1R i P Sk PR bidtoh ARG esic
arison of post-surgical pai'n in aninals treat ed
vm“‘?qﬁ’ SHEerE 2o ab) l?dbﬁ‘;ﬁgt@?) i Bteptydourdpwn aler swerry,ol
apdstidqn (&aﬂk&@ﬂm i %ﬁjaafastagseea@w dnBlerid gmﬁ@@!ogfé' ¢

effect of the a antib require

i HFATBTNE P %mrlka:‘\ %P%@tﬁ&?%s@ea&eﬂhwli anu@#elfmuse

a&iﬂbb@%l Qiddifibahily bp<08b3) Q&u&‘a‘?ﬁe r§§ﬁﬁ 1% ongﬁieﬁt
cgﬂggred wth eftfectiveness of ose of
s treated with the amnesiac antibody. These results demonstrated that the

analgesic effect of treatment with anti-NGF antibodies is specific.

[0187] Although the foregoing invention has been described in some
detail by way of illustration and example for purposes of clarity of understanding,
the descriptions and examples should not be construed as limiting the scope of the

invention,




an i sotype-matched control marine antibody that is
i mmunor eactive with the Drosophila protein amesi ac.
The experinent was perforned as in Exanple 1, except
that the Sprague- Dawl ey ratl@rv\ere pur chased from

- Harlan (Wsconsin). Rats e treated IP fifteen
hours before surgery with 1 ng/kg of either anti-NGF
anti body 911 (marked "911¢r hAgkhe Figure) or isotype
mat ched anti-ammesiac antibody (marked "amm ab" in

t‘ge Figure). At twenty-four hours after surgery,
‘ng pain (cunul ative pain score) was assessed by

an observer blinded to the treatnment of the aninals.
As shvmnkagorit gf.hieeveigﬁ)wtli factai VTR forukdlinaeiting blésEsurgical pain in an
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armeS| ac antl body. These results denonstrated that the
dnal gd¥p dGEfapegisbéf claine htwhersin mptiog paintis supi@ksseltt pbdidiats!.
Is specific. [0187] Although the foregoing invention
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. ’ %Jdustratl on and exanpl € for purposes of clarit
- amellorgieyer st andi ng, the descriptions and exanpl es shoul d

not be construed as limting the scope of the

anve m[‘h@NGF {flagobis Nt My on¥6f Qi Mo 3, furfier ARSI B0 NS ahgonistis an
(NGF) for use in treating

eryv h. fact or
anu"NGP tf‘go % b‘}m%‘éq pain in an individual, wherein the NGF
ant agoni st is other than TrkA i rmunoadhesi n. 2. The
NG- aTilteagoR mgdgonibt of blaim, Wheradnakiceing- NGB ritaggnitahtibolisis a human
Hnnbodysuppressed or ameliorated. 3. The NG- antagoni st of
im1, wherein nechanically-induced painis
suppressed or aneliorated. 4. The NG- ant agoni st of
. @ny oRe WF atftagoniss of clpion 43 whérgin tthveantihHET @itagonibientyoly is a
humamzamnﬁggu}l is an anti-NG- antagoni st anti body. 5. The
: NGF ant'agoni st of cl a|m4 wherein the antl-I\IGF
7anta ni.st anti bod a human anti body . _The NGF
ant agﬁw% F @fagpigtio BZIOHWW torfe waﬁr@mwuﬁ}ﬁ%'g@m%&t

" antibody 8t R@sha NGF.a humani zed antibody. 7. The NGF
ant agoni st of any one of clains 4 to 6, wherein the
NGF.

8ant i - rﬁﬂgig ni Sfthl .ant | pod g:?é?ﬁ urrgag?qlstmb()dybﬂlgds huran
- NGF w:ﬂambzagin@ aﬁi_hitﬁdiftabdilm 0y nvf cﬁdéi;s {haiVERout 0.1 nM.

-9 Thie NGF antagonist of any one of ¢laims 1 to 3, further wherein the NGF antagonist is
. :other than an anti-NGF antagonist antibody. '

10. = The NGF antagonist of any one of claims 1 to 3, which is a kinase inliibitor capable of
: _'mh:bmng downstream kmase signaling assomated with NGF receptor actmty

11. ' The NGF antagomst of claim 10, wherem the kuaase mhlbltor is K252a.
12 The NGF antagonist'of any onebf&iaims 1 te 11, wherein .the individual is a humaa.




NGF wth a binding affinity of about 0.1 nMor |ess
than about 0.1 nM 9. The NG- ant agoni st of any one of
claims 1 to 3, further wherei n the NG antagonist is
ot her than an anti - ant aﬂoni st anti body. 10. The
NGFant agoni st of any one offlclains 1 to 3, which is a

| ci nase inhibitor capable of inhibiting downstream
tor activity.

ase an. associ.at ed. w
1305 bRl LRy 3380818 B b ook PR it e
pharmageqyh¢aly Pfﬁvctlvsaﬂ@wc& an WGF aflthgonNGindaphagocitidallpiccgiuploaneier,
wherclrﬂﬁe ﬁbﬁ 'aﬁ@go}lﬁt ig 0&1&1’ th: \M’E&Aﬁ}ﬂ[}luﬁ(niﬁhésrl]ld v I d u al I S a h urman.
ar macelt1 cal conposition for treating

post sur |caI pai n conprising a pharmaceutically
dff ectlhoRheBmrRsEical GPmpRsISRICPT dgimd gowiessin thnGH antagonist is an anti-NGF

antibodphar maceutically acceptable carrier, wherein the NG-
ant agoni st i s other than trkA i munoadhesin. 14. The
|t|on of claim 13, wherein the

t |
RE—F %ag‘fu“g Gglﬁfﬂ? ofyggtm lg\,ﬁﬂfheffg}ﬂ}e anfiNGIgygagonist antibody

isahumphﬁitilmd;eutl cal conposition of claim14, wherein the
anti - NG ant agoni st anti body is a human anti body 16.

T’ﬂg an r % ig%hg com os S(H"t l fwlﬁglg:%gﬂ%%ﬁw ngomst antibody

lsahummeﬂl@mbpdyﬂ The phar maceut i caI conposi tion of any
one of clainms 14 to 16, wherein the anti-NG-

BNt agaRi, ﬁ&ﬁé&h&?%ﬁéﬂéﬁf oPNthims Jt§ 15" Gherein .&Lﬁ artttt-NGF

phar maceut i cal con‘p sition of any one o clal s
a“‘agf’msf?nﬁ%ﬂ”@ fyhupge NGKt | - NGE  ant agoni st ant i body b| nds
human NG- with binding affinity of about 0.1 nM or

1gess m@mmﬁcgp%&lgg%&n oig%y dhelofitaifn® g4n %o; 13%!162%1 the axatt—NGF
‘ | i si [ '-
antagoniff R bl Gmpb FIGT b g K S ALAYOF M oISt gt 0.1 M.
post - surgi cal pain; wherein the NG- antagonist is
18t herA hmnnmhgpost-rmgimpﬁmﬁmpmmg Bn NGB Qnthgchnis) hndihaabfions for

. usmgthei\ﬁ% aaélga om to 15??? Eﬁ%}g‘%gliam anta on| l§t is an

t%ﬁomstllg otﬂér thaﬁ%zkA
immunoafliegint her V\herel n the NGF ant agonl st is. other than an
anti-NGF antibody. 22. The kit of claim20, wherein
@he NG 3840 a . uman i bod
?ﬁéﬁﬁ a(‘)'?rigl ai n#g%ergnv\}l]]er el nn{aﬁ%m AR antag
.antibody. ant agoni st anti body is a humani zed anti body. 24. The
kit of any one, of clains 20,22 and 23, wherei 4 the
28Nt | TRIGR: GRlaA8 99) oAk RO BY NG difioriY E@Jﬂml-\ﬁﬁn an anti-NGF

anﬁbody

pied
=,

22.  Thekitof claim 20, wherein the anti-NGF antagonist antibody is 2 human antibody.
23, Th_e kit of claim 20, whergin the anti-NGF antagonist antibody is a humanized ,antibody. ‘

24, The kit ef any orie of claims 20 22 and 23, wherein the antl—NGF ant;agomst antlbody
- binds human NGF '

. 25.  _Thekit of any-oné of ¢laims Zﬁand 22-t0:24; wherein the- antl-NGF aﬁtagemst antibody
‘ _*bmds Imman NGF 'mth a bmdmg aﬁ"m:tty -of aheut 0.1 1M or less than about 0,1 nM




25. T-heldt of any one oclains 20-and 22-to 24,
wherein the anti-NOF antagoni st anti body binds human
NGF with a binding affinity of about 0.1 nMor |ess
than about 0.1:nM 72 26. The use of an antagoni st of
nerve growth factor (NGF) Thr the manufacture of a
medi canent for treating post-surgical pain in an

| ndi vi,dual ,. wherei.n the NGF anta ist.is other th
34 kon TR atrogonis o5 pervergraw e (NG gor o gntfgsrastn
medicanfeaSibt tregtingepost-singicslppintie asiadividual arieleiroth aNGH ant2@nisiie ether than
TrkAimum%anﬁtflesﬁl ai m 26, wherein nechanically-induced pain is
suppressed or aneliorated. 29. The use of any one of
clains 26 to 28, further wherein the NGF antagonist is
Hn  arkhe useNCFlaignitaybmeis resting fafndelsuppi@Ged dihecligatedf cl ai m
29, wherein the anti-NG- antagoni st antibody is a
FBUMBITHE Bl Jp Qe 26, Rilereid RRchsARaIRlindlcA PRAD supaREe & bihntelibrated.
anti - NGF ant agoni st anti body i's a hunani zed. anti body.
2. euseqf any one of clainms 29 to 31, wherein the
ot i e FY GBS B iR Mherein teAlFTategony is apat-
NGF antajpsistahti@ay, one of clains 29 to 32, wherein the
anti - NGF ant agoni st anti body binds human NGF with a

I ndi af fi,nit f about 0O nMor.|o han about
3 1 Pl SRS B B b G AR | BT R bocy
NG~ antagoni st is other than an anti-NG- anti body.
335. Theusggkclah 28 wheomethe AnteNGF nuta@BisB1ibadly ér adivmanized antibody.
NGF antagonist is a kinase inhibitor capable of
R BiLL : , . it e
I e i R e
human N¢fer eji n the kinase inhibitor is. K252a. 37. The use of
anyone of clainms. 26 to 36, wherein the individual is.
33 hUMBduse of any one of claims 29 to 32, wherein the anti-NGF antagonist antibody binds

“human NGF with a binding affinity of about 0.1 nM or less than about 0.1 sM.

- 34 Theuse of claim 26, further wherein the NGF antagonist is other than an anti-NGF
antibody. '

35.  Theuse of any one of clainis 26-28, wherein the NGF antagonist is a kinase inhibitor
capable of inhibiting downstream kinase signaling associated with NGF receptor activity.

36.  Theusc.of claim 35, wherein the kinase inhibitor is K252z,

37.  Theuseof anyone of-claims 26 to 36, wherein the individual is a human.




