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priority wo2uu®172eovi si onal Patent Application No. 61/ 223/US4@0/04348@€d Jul y
27, 2009, the disclosure of mhich IS hereby incorporated by reference in
Its entirety. STATEMENT OF RIGHTS TO | ONS_ MADE UNDER FEDERALLY
SPONSORED RESEARCH ood‘ﬂFTﬂQDﬁrFé%BﬁEREMMEN&pMéU%de in part under NI H
Grant No. 1R43DE020816 01. The United States governnment may have certain

rights in this invenkpQR.RrEAGKEREENG R e D NYPNTE &dRQ03] Pain is a

per ception nmedi ated by the activation of certain brain structures. Pain is
usual l'y initiated when specialized neurons, termed nociceptors, which
innervdﬂ@ﬂﬂheThkﬁnﬁﬂmﬂomh@ﬂn$ﬂm@ﬁhe?Eﬁiﬁﬁ@@ﬂenﬂéh@HQAPPMQWQdey mechani cal

ber1 pnetuZias: Bl YO%ZEW B St Mxhich oy o PRa SRS eERTRE of "

pain bqgggenn&%fractlve as a result of traunm, |schen1a or

i nfl anmati on her causes of pai n i nclude di sease-specific processes,

met abol i c drsturbances nmuscl and the onset of a neuropathic event
Fstigt

or syndroned MM@N}SQ%R{GH&S NéFIIQH§tMéRE YYBER EBRFRALINE| udes one

or nore anal gesi c drugs whi C*EI?I@SGREE'IQE’SB&R@E fied into three groups:
primary non-opi oi d, opioid, co-anal gesics, al so known as adjuvants.

Non- opi oi d anal gesi ¢ drugs include acetam nophen and non- st er oi dal
ant i - i MP0@mellor yreghmy ge/entionNB4Ad Dade fﬁhmstemdcmlgﬁi Camtie. dRHBDEDYEB 16et].

treati i.1.d to noderate pain, but ve ni ficant side-effects such
as |ivgﬁ”ﬁ;ﬁﬁﬂégﬂﬁsFﬁ@”g&?ﬁn&W¢Q€%F§ﬁ¥%8§ﬁéﬂlgﬁ%l QgFWic ulcers in the case
of NSAIDs. Opioid drugs, sonetines referred to as "narcotics", include

nat ural substances such gX\CRGROUNDIOMTHETNYENEBIERS$t ances, such as
nor phi ne, and sem -synthetic and synthetic substances, such as fentanyl.

-anal8e5|c nedi cati ons, are dr%gs that typically addr ess i ndi catii ons ot her

t han pdPA03 eI Paip is ppreqnios erliaiethbyy Bisiagtiwiiion o CHEHN BENR ST YEUES- nifain is
condi t'd%ﬂa iy Iééﬁﬂ?én spg iafeQie ARk Q@@#éﬁ rg{c}‘bggfoﬁ %%Hﬁﬁéﬂv&e tm& of'as a

prln'aryln e treatnent but also 1s etfective in
treati ngha(peaplkarﬂdssm, amtmﬂacﬂ by enephanical Wik herhichP RIS 0516/ 043430
stimuli. Pain is also experienced when peripheral or central neuronal structures involved in
the processing of pain become hyperactive, e.g. as a result of trauma, ischemia or
inflammation. Other causes of pain include disease-specific processes, metabolic
disturbances, muscle spasm, and the onset of a neuropathic event or syndrome.
[0004] Pain treatment of almost any type usually includes one or more analgesic drugs
which are usually classified into three groups: primary non-opioid, opioid, and co-analgesics,
also known as adjuvants. Non-opioid analgesic drugs include acetaminophen and non-
steroidal anti-inflammatory drugs or NSAIDs. These drugs can be effective for treating mild
to moderate pain, but may have significant side-effects such as liver damage in the case of
acetaminophen and gastric ulcers in the case of NSAIDs. Opioid drugs, sometimes referred to
as "narcotics", include natural substances such as opium, opium-derived substances, such as
morphine, and semi-synthetic and synthetic substances, such as fentanyl. Co-analgesic
medications are drugs that typically address indications other than pain relief, but possess
analgesic action for certain painful conditions. An example of a co-analgesic drug is

gabapentin, which has a primary indication for the treatment of epilepsy, but also is effective

in treating some kinds of neuropathic pain.



[ 0005] Opioid drugs are commonly used to relieve noderate to severe pain.
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about 5000 ng.” I n some enbodi nents, the adnm nistration résults in reduction
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[0011] In another aspect, the invention provides methods for the treatment or prevention of

WO

migraine headache pain or the treatment of migraine comprising administering to an
individual in need thereof an effective dose of an NOP agonist wherein the NOP agonist is
administered via craniofacial mucosal administration, e.g. intranasal administration. In some
embodiments, the treatment comprises treating one or more symptoms associated with
migraine such as nausea, photophobia and phonophobia. In some embodiments, the migraine
is a migraine without aura, a migraine with aura or a migraine with aura but without
headache. In a particular embodiment, the method for the treatment of migraine comprises
administering to an individual in need thereof an effective dose of N/OFQ via intranasal
administration.

[0012] Pharmaceutical compositions comprising an analgesic compound (e.g. a non-opioid
analgesic peptide, an NOP agonist or N/OFQ) and methods for administrating such
compositions via craniofacial mucosal administration (e.g. intranasal administration, buccal
administration, sublingual administration or conjunctival administration) are also provided.

As are kits comprising the pharmaceutical compositions and optionally a device for



[0019] Figure 6 shows C-fiber cheek withdrawal |atencies in response to
noxi ous heat: subcutaneous Noci ceptin Antagoni st (10.0ng/kg) plus i.n.
Noci cept iwO(2B110tgr2Rg) vs. subcut aneous Sal i ne plus i.n. PROAISCEO0#IF30
(5.0nmg/ kg). Data are presented as the nean 1 SEM (n= 3 rats/group).
[0020] F| gure 7 shows A-delta paw wi thdrawal | atencies in response to
noxi oustdABRstratiqy clie RB@EE@BP?%mW%W@E C‘{nl@lsﬁr?&ﬂ@é)n%? us i.
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[0022] Figure 9 shows analgesic activity of intranasal N OFQ in conparison
wi t h ndP@hilneln anothes pipeste prayidedrinieiuse phireatalgspicicampotirkb(elg. g nofi-apidié r at s.
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i e, R e B D B R T S el TaRh S P RUOHP b Socos.
nor phi ng adaesTBcoApodiideN Ohbh Qpﬁndrm{angaatsm p-Ebﬁd@raﬁN@Flﬁi@ms& RENPOF@gdrAUC)
for each conpound or vehicle was approxi mated using the trapezodi al nethod.
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conpar a8 £ignigsKal Ekcogal AdmEstioR, (38 igpnaga! aéawwaﬁr%tw% Post - sur gi cal

val ue. [0024] Figures 11 and 12 shows the anti-allodynic activity of N OFQ
on responses to stati cppype it EiPTION Of PHOWRAGVIHEGI cal incision to the
pl antar surface of the hind paw of male rats. N OFQ was adm ni stered
(Figure 11) intranasally at 5.0 ng/kg 24 hours follow ng incision or
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N OFQ daty/gropphses to static punctate stinuli follow ng surgi cal i nci si on

to the Kk at 5 s_ad nlster 4 hours
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adm ni stration using von Frey filanments, enploying the up-down technique.
Dat a arMophiwdA2emeae) vhd- jne. DasEmMe Hrwe&tedastlﬁern@mgir bopM. (r =06 p<0. 05
conpar tto Vén cle. [0026] Figure 14 shows the dose response of post
surgic at 1, 3, 5 and 10 ng/kg (i.n.) on punctate allodynia

resul tifogid]r omgaf@eahqquxaempam@d@m1 RE@SRP ik spénst RendrBaB hedt: BEM  (n =
5-13 Rat s/grou%l2 # - p<0.05 & ## p<0.01 conpared to Post-surgical val ue.
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0029] The invention provides, inter
alia, conpositions and nethods for treatnent of pain by adm nistration of

anal gesi cwoanpoun®g, such as the crani ofaci al nucosal a#giraissawagi4en of a
non- opi oi d analgesic peptide pol ypeptide, or protein (e.g.

noci cept i nﬁﬁor anin FQ (% or other non-opioid nolecules. Definitions
[ 0030] (891 %ﬁumﬂgee flP?F theek withdiapaklatengies i respofiie EnRsieus T6ft pai n, as

used h(c?u +1ﬂalleo§§]ﬁlogi§iﬂr;c Aﬁﬁ%&{ﬁ (ﬁ ® oﬁ&ﬁéﬁ hlu@ Bnl RoBid inR§ ro%?gnl@% by an

i ndi vi gesT a agent al gesi ¢ agent "anal gesi c"
refers stubcui:meoba; Batblegdud zen Nohiciog p o (Sa@xhglﬂkg) apendre tphatntad hetshleamm r prevents
pain. 0032 "Acute pain" refers to sudden pain froma specific cause
(inj urys Sct jABYRIOPMF | anmation, etc.) that has lasted for a linited

peri od 9626' tg(n%sﬂ 91%%31?‘3%129% G2Rb GwAR b 1es9hfe‘§§61ﬁc@@h 1015s eﬁ{ s to a
ni

per5|stent sta pai n C painis o ten assocl at ongterm

I ncur ablubcwaaneiont NacicgislneAnegorgst!(1@ omgikg) phis i.ar Nd¢1$@;&31€(§ Omg?kgjmsdur al pain"
refers to pain WO 2011/017122PCT/U82010/043430 arising froma nedical,

dent al sebwg?rtea}ls Salingahas - Nacisgpin ifragkeh Qatrears persepted as theyne98 ol anned or
associ trauma. [0033] "Headache di sorder” includes mgraine,
tenS|oﬁhﬁg aﬁ%%%ﬁgher headache, trigem nal neural gia, secondary

headac I‘[ﬁﬂzl]anﬂlgmes&ﬂioh)xar(éﬁbsr paypeithéadathesacief 0084onsdognaiicus heatncl udes

vru ? La;&%ﬁ?ﬁ%&%ﬁhﬁﬂweﬁﬁﬁggﬁég&?&bm% rg?’plursrii.%.r l%i()cgllgepv‘c\lljnt(? Ot?ﬁjgr/lgjl )V and m graine
subcutaneous Saline plus i.n. Nociceptin (5.0mg/kg). Data are presented as the mean + 1
SEM. (n= 3 rats/group).
[0022] Figure 9 shows analgesic activity of intranasal N/OFQ in comparison with
morphine in response to formalin injection into the lip of male rats. Time spent grooming was
determined over 45 minutes and grouped in 3 minute bins. The compounds were
administered intranasally at the following doses: morphine 3.0 mg/rat and N/OFQ 0.3 mg/rat.
The area under the curve (AUC) for each compound or vehicle was approximated using the
trapezodial method. % Reduction = [(Vehicle AUC - Treatment AUC) / Vehicle AUC)] x
100%. Data are presented as the mean £ 1 SEM. (n = 6-8 Rats/group).
[0023] Figure 10 shows the dose response of post surgical N/OFQ at 1, 3, 5 and 10 mg/kg
(i.n.) on punctate allodynia resulting from paw incision. Data are presented as the mean + 1
SEM. (n = 6-13 Rats/group). * - p<0.05 & ** p<0.01 compared to Vehicle; # - p<0.05 & ##
p<0.01 compared to Post-surgical value.
[0024] Figures 11 and 12 shows the anti-allodynic activity of N/OFQ on responses to static
punctate stimuli following surgical incision to the plantar surface of the hind paw of male
rats. N/OFQ was administered (Figure 11) intranasally at 5.0 mg/kg 24 hours following
incision or (Figure 12) intravenously at 5.0 mg/kg 24 hours following incision. 50%
threshold withdrawals were determined every 30 minutes following administration using von
Frey filaments, employing the up-down technique. Data are presented as the mean + 1 SEM.
(n = 5-6 Rats/group). * p<0.05 compared to Vehicle.
[0025] Figure 13 shows the anti-allodynic activity of N/OFQ on responses to static
punctate stimuli following surgical incision to the cheek of male rats. N/OFQ (5 mg/kg,

i.n.)was administered 24 hours following incision. 50% threshold withdrawals were



[ 0035] "System c side effects” include, but are not limted to,

cardi ovascul ar including peripheral vasodilation and inhibition of

bar or ecepvoneiv/deraat ol ogi ¢ i ncl udi ng pruritus (itchi ngpCTfusasloionss@and red
eyes; gastrointestinal including nausea and vomting, decreased gastric
notility, decreased biliary, pancreatic and intestinal _secretions and

del ays R caPgetiminiesdpiianng adapEration asing efOM\r/f'eyS flippentyy gep! PWPést i ne

0T e it LESohA CHNRLL AL AR pr BB RSN EACEL AL ISEA 00 D S Y] ¢

bili respiratory | esse ory € and
uri nar )pdomﬂcuﬂlp’ag:dlblmwe ur gency and difficulty with urination; and
per| pheral |inb heaviness. "Central nervous_system side effect s" or

"ONS sil8026]f £ Bigpee 14 shews dles %afesaiméserpéwﬁ sHged YeFQd cos) eld upEse a,
dr OWSI : I r ngin
e TR PR DRIk FEPLURR R POt o Bl bgian 1
enot i orsHMs(nat 8- 16IRaitdgloap). #e¢<b>05aﬂa##@t<§a Oldem@e@alt@nostanrgimasle): and
nausea and vonitin ]%sglﬁaused by direct stimulation of chenoreceptors in the

medul | d902FlooBrepre: an theantigdladynierprdyity of RAQHQ op &rsRANSEF fetttion any part
of the ﬂﬁ(ﬁg@é l%ﬁbwfl{éa%ﬂ?‘eﬁ' I@er% i@ﬁﬁtlﬁ%@é’&t@%@i@%w@f ]61 terdfl thOUt

system'c circulation o active or exanple anal gesi c
ef f ect mmfnabﬂl}aalm (emetket] dayt fadlvadag swagenynd &o tiatshoid oithdeskabeptren that may

not res i n s| i cant temc circul ati on of tide. [0038]
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of the oral cavity I I ng e gingiva thefloor e oral
cavi ty,[0028] | Figsre tthshotve mgereinabinghstthae %ol ashadle sasp(ﬁraeésllqwmgnntaama&aﬂm t he eye

i ncl udi onjunctiva, the ri | and, the nasal acr | ucts, and
t he wé@@)&ft(g? q Fe’kgdparrangisal g m@;ﬁégarag $l OF wgaei}aonqlé mFﬁ%ganasm

adm ni Shg /ﬁ% ). Aomps und@QRI U iRTsReed T0-B@RRDRE lynorrtSftlfé@m%c%aﬂﬁédl‘(@rﬂ/r&@ the
nose, nasa passageways or nasal cavity by spray, drops, powder, gel, fllm

i nhal aRatpwerstsaenfigpdad0ninh@e40¢r rehaving mlﬁeemﬁdr % &gnotrw ol caﬂdm@mh@ahe oo t y"

refers ner al th ortion of t Ie and
ot or 1 oF RCrbihdibRet ARLB R gl dtyiBRERY w§ AU et afc Sl Meahng, *F ha
| S Si gnhiitisReY by 100BE DAL B pRYedtiLad the GRAR BAl SR 1E= 8 Hies/zBUPET | OF T egi on
of the 20171/ 017122PCT/ US2010/ 043430 nasal cavity" is def| ned by the
upper third and cribriformplate regi on wherein ol factory innervation is
| ocat ed. Anal gesi ¢ ChHplouihdd PDESERIPNEIY EdptHE/IYVENHON FQ (N OFQ is a 17

am no acid peptide with a nol ecul ar weight of 1809 in the opioid peptide

famly. n of;. h SEQ I D
o 3 0751, TR, 5L SRRl LHIRP, DL ol R T R AR O
now of fiycddadihigtrineunest aNGesie ceppaunds Authaugh ctdngoNDR mheespit alinihistratiqar ¢t ei n

in the opioid rece tor famly, opioids do not bind with high afflnlté/ to
NOP r eceliftiopRioi ri‘éiﬂtgﬁ%? PeRIils: wlmatle? d PRtEIR (Frggll*P%ePPWPthané‘ R (HQFQ)

recept o§;:$ip Ilﬂgﬁ%éf?)lic?moi\é{ Qi s considered a non-opioid peptide. Wen N OFQ
was first discovired and tested in nice by the intracerebroventricul ar
(i.c.v.) route of admnistration, it was found to reduce tail flick and
hot pl atlReflnaienacy in mce. This i ndi cat ed that, unlike the opioid peptides,

N OFQ i Ci tiye, rather _than antinocice t|ve Furt her udi es by
several A0 SRR e R AT LS ol BRG kBB BFANSRAT ges! a
medi at ednflyesa fe@ff tol B@ucPh ®h Paih PeRBIVEd By ahi@WEVIBHal. WneN admi ni stered
intrathecally (i.t.) N OFQ potenti ated rmr phi ne anal gesi a or was anal gesic

on its [B0Al] Trealgaesdi aggn€s anhlkgesie Iaeensf,’f ok appleasien Yeifess faanydnompleplorug s
important to its | latta'd lae Jacti oglfslts \Wen the first NOP receptor antagonists
wer e deslgneaagflh ré tested TnPe. v. administration and found to
possesq063R]i n%&@p&m’\/&:f@@&d sidd¥n pain from a specific cause (injury, infection,

inflammation, etc.) that has lasted for a limited period of time (as opposed to chronic pain).
“Chronic pain” refers to a persistent state of pain. Chronic pain is often associated with long-

term incurable or intractable medical conditions or diseases. “Procedural pain” refers to pain



[0042] Like the other nenbers of the opioid receptor famly, NOP receptors
are G h) coupled. Wthout wishing to be bound by any particul ar theories,
activati oNOoab1INDPI22eceptors may | ead to a decrease in c@CTAISar1004MBO | evel s
and it also inhibits G protein coupled receptor potassium channels (Grk
Channels). This may_ |lead to a hyperpol ari zation of the cells on which the

r ecept GiishgdTrRa na‘fﬁéraé dﬁéﬁh%}trglﬁ’ﬁl PR PrAFPAT e TSR 1h7 PrRPIGRES REY P&ct in the
brain Waﬂn%@%?hﬁgc DRHLARR cuRCGHduit Y, Which may result in an attenuation of
t he actions o ogenous or exogenous opioids, thereby disinhibiting pain
pat hway[8033]n ‘tfﬂmidsdterrhtor(mi’ dhcludes noglaingl ans1bmhazidazlaet, chistemhgadbehesuch t hat it
acts as _.an an to the opi al t hough .t he nechani sm of
B0t on HAGTHAT B BReEo RO ot PR RS ound I n My

r egi ongopRgjouaIhint hechiuad ﬁhgrﬁ’iﬂg hEéHA@ﬁ‘é} WaBhing il fRa '\%Pi?g%élhé Alithn@Fad/ous
systemactions. One region that has a |large nunber of receptors is the
t ri genmiandimigeaas Wﬁlmaufﬁﬂnuswrtbmalhgedaahbr ain regr on that rredr ates crani of aci al
and he i n.due t.o Vel i et ondrtr Iudrn ar ndi bul ar
Fotnt - A0eSer SR B EBrar el G R et ThaeP Lo P ah SR g 0RE

2011/ 0Jpéﬁgﬁaﬁirra@&mh%@ﬂ@ﬁﬁ@m{l&t)é}ﬁr}arbﬂaté;ﬂ@@swrmam ¢ e Tudlir gogru@fus N OFQ

m ght concentrate in the trigem nal ganglia and reduce the activity of
those réahipgs flugiinsadedienes: epftednteymakinelidinguageraland yppyitens deweassél d not
be kno t I I igeption.

A tor nalty ottty CEE IR LBT. BRERRR g K R AR P B o

hi gh erdmgtghom rlimirtigied parittsltiofwavheindnae intedtak cohtridatihgtd cohstpationhe anal gesi ¢
response_as seen in i.c.v. admnistration of NN OFQ G ven that N OFQ has

di ver se&PIERREICidiess erhiliaryieg e iR tlact: fespiaory Etji%%% Preshes renmraery

anal ge%fﬁ)rﬂ anptnl.'ﬂry E&%&?um §Hp%eﬁ%\£sarﬁf1cﬂfﬁéﬁﬁ R t&lﬂﬁmﬂn dnld \é’ﬁ heral

unpr edi ct abl'e what”t he overall ect of é woul d be aft nt r anasal
admi ni dimlah¢aymes$.0045] In a thernmal nociception nodel in rat s N OFQ

adm nr d jintranasal ly denonstrated a.. ependent .anal gesi c ef fect on
O A Ry SRR AR R LR o hloRt S Lot
tests, Mﬁ'tédeto’\léa%&lssl%ﬁ{%@l |dh‘b§)v|si%e§?sr a dyefpg RhbtivRAt G Mdhkad k@S on,

i nt ravenous| y (Figures 1 and 2). nonstrates that the anal gesic

ef f ect aberation immQod retlucmc@lm bOdtbteH@era@gerl teelgigs of salaxation.clysphfirat(kon. A nore
surpri Sln{]o% nel ltlt racte 1ze rb\ngdxfe ,%X;pregsl o%e%} 1smvz\1'g g ha% fpaeaantg \;orr]ﬁj{’ICEd pain
was applied to the ah Sf s ranasa SR dose
dependegbiusadBy @ﬁ“&t@tlﬁlfufa@t@h ooahd'mecaécd tuiyﬁetde paidalla)n t he hi ndpaw in both
A-delta and Cfiber pain threshaold tests (Figures 3 and 4). Intravenous
noci ced®P¥ls hcﬁ&@aalr analepwc gifeqio e 4o an Fileqt KB AprRAE LpBrieeht 4. 2latls, when
adm ni I ef f ect
for parsarttlg{gggc eﬁé&%? ﬁﬁél% Jﬁe\sehvvﬁ% al so tg}psltt% lglc}lrgr?tig{ (glggf%laiec ? ec%egl%v\ﬁ?rl e the
sane dcaem@tétm alobhkamatbesiy etfeot aaalbte)aclﬁlev@t byi inwranaalnidmiisistradidnost)nosieepen i ttl e

or no a sic effect., The fact tha oci n produces a gl obal
anal gestﬂ rgrsrt%tres ‘éﬁléalsﬁ‘:é?tsstyétﬁtnécﬂtfé]taé@ﬁtogﬁledgféﬁ‘[éﬂ%‘tﬁ) tidday inply that i.n.
N OFQ mgy3die @@Fahl‘(ﬁchaﬂ%&ogﬁ%ﬁﬁﬁﬁhﬁ%ﬁ’af&eﬁw&%l%ﬂf % (BY fluefal Rre¥Eded in

t he |nvent| on, therefore, 1s a method for treating pain using Intranasal
N OFQ vthenesennztsalepasmgrewa% ahsa.hdfmmyr themaddosal snegagls tos therpral agbivpalclwelmg gesi ¢

ef fect., [ 0046 rrehd .of .the invention are. a nistsfor
Ehe’ NGt B0ERRSRUES- Jloby ohihe it cREh AP s hompas PUGe

CoNpoUNgt Sy a@ﬁﬁﬂﬂieﬁ?e@ﬁcl@(ﬁﬁ t&%oh!gﬁcﬁ’@pﬂieslh&tﬂlﬂ 1Mde tRWas@h&imAtdubismdeed to
N OFQ truncated OFQ anal ogs inscheid, R K. et al, J. Biol. Chem
(1996) thqmutw@ilhmmyorlmer:q @misﬂteqy@ptl des such as UFP-102, UFP-112
(Carra, et. Phar.nacol .. 005 312 1 123 zzr A
ot a0 Bl ARG R S e R e R S LR e B e o
Syn 10%&6 Kak0pasagelvayV.or @hsabtavitghy.speay, HM@E m@ﬂer 2R GihA) inh @A 22 -oBke) .

Exanpl e of small nol ecul e NOP agoni sts incl ude

hexahyd?l‘%?élﬁt ro[ pi peridine-4,1" -pyrrol o[ 3, 4-c] pyrrol es] (Kol czewski, S. et

- fL2 . 46; - 1o - ' 1Sts
des o r [ ed@e%ﬁ%m%gg%}ﬂ#‘&.f 3@%&%@?‘}%@2&6&}%@%&%@% Eoégﬁé?i) %ﬁﬁ; hr%gn%?d anasal ,
t r anscanyimnehereahe maditle tudinsdyiss cabindel bones yrohade hekin apregipmset]lefmmlvar | ous
anal gesi c | ecul es.as a.nethod of treating head_and orof aci al n
2007009@&%5%%@ SIEITO0EY 6V AIGAPYIRE & eGHBT NS RB¢ cvpaisidazion o ?h,ﬁ ef r ect
of intranasal, transbuccal, or transconjunctival delivery of NOP agonists
on pain. [0048] Many pepti des are known to be analgesic. They are
adm ni stered via various routes to provide local, regional and/or gl obal
anal gesi a. One class of anal gesic peptide, ref erred to as "opioid
peptides,' has an oprord receptor brndrng nnrety and the capacrty to bi nd

Y Y v o e



[ 0051] Exanpl es of non-opioid anal gesic peptides useful in the nethods of
the invention include but are not limted to hypocretins/orexins,

cal ci t oniwpQ 20tfrgeei de, somatostatin, vasopressin, gal aRCh/USRé1e/0@348¢ agnent
of lipotropin and Ac-rfw nk-NH2, onega-conotoxin GV1A, omega-conotoxin

WI 1A, peptide anhgf?oni sts of pro-nocjceptive peptide neurotransmtter

recept diR8lcarpy 13 Aeflrsdriyothe uppas thyied wdrgibsifarm plaly regigp wherein olfadienyde WO

2011/ 0%4322RCHVRZQ4AQ/ 043430 ant agoni sts of pro-noci ceptive peptide
neurotransmtter receptor NK1, including N-acetyl tryptophan,

D Pro9-[ Spiro-y-lactam -Leu 10, Trp 11-Physal aem n(1-11),

Tyr - D- Phed @hie-Oiysundu- Met - NH2 (Sendi de) and spantide |1; peptide

ant agonj o ro-noci cept Lue i de urotransmt.ter.receptor NK2,
et St B e R RS T FUINEOROMG: PF P R RiBr (dbish Gy ediar

[ Tyr5, Gyigmbord 8o kyé proNKpeiidie 1ihhily. MENLARIAG)acRINE stk vkl MASNIDE) €0f ;

pepti de antagoni sts of pro-nociceptive peptide neurotransmtter receptors
VPAC2, REEACTGARK SHRIKL QgD @dﬁ-ﬁg)quﬂ@aﬁi-sl(opln FenpibieogptoK( 15) ,
R(16), +7) Fod 8-27).. . Ratent

di scl osolg&%%a)ls% Cgil&pérﬁ%él %@%&%@o%%%ﬁ?ﬁ%%& P f;?é‘pf%?thggghatﬁg Nt(gl? %égpetpﬁg&es in
an oi ntp¥eein, inGheapividreSplordarhily, dpiciad d@nbdt Whd Path highl affin@y &SMOP receptors;

adm ni stration of tri peC{)t i des and tetrapeptides disclosed in U S. Patent
No. 7, Zpgtherdoes HYOFRebang wih pighnifigithionnieid deqsatoss: nl hepgftce NMFRHAEL can

rovid i - don: i her ei n,
e R e R e g R S T
(NGF) , theimtateroplovent8cy(INTE.3),) rbat of hdmimittiaxibm,it wadfoand ite redfideataitditick ynd
cytokines (e.g. interleukin-4, interleukin-10 and inter in-13.) [0053]
Corrpouﬁl%plé‘?é%ﬁ?cyilﬂ THes-f lﬁfwaﬁq@éﬁﬁtevﬂﬁﬁsthﬁfplpwempﬁ@%W@ﬁbdan be
eval uatRdicising rdihe (RRPMeRbEBISRIvE EBLRhdrRAMESIHY ei&aPdrbuSUihAstrEdaRa
clinical studies and tests in aninmal nodels for pain treatnent. In sone

enbodi ment N/OFRdlodep onrvdd asédasia mediathe byneadhorfshodpividaetapi@nt However,

d Ko] I I ' wh dm_ni. d .vi i of aci al
macosal VR ACRTRE S RERGERy 2k M b A PR R B oG e 7

enbodi nBkessic bl s AP athidinbRelel that thetsite ofMRdhDEkeraBbn _bm/(bng @k fditant to
denonstrates a stronger anal gesic effect when adm nistered via intranasal

adni ni dtsrdtinate agbeRsardben Be ifintt N rrearionahEindtty weieslesigned, shyevapirstfidnent s,
the conpound, iBYé’?ra{iJﬁ %Acfafogflcli [BO%oas's‘eas's %ﬁ@ﬂogicﬁéﬁfe%cﬁ% n admnistered via

I ntravenous adm ni strati on. n sone enopodail nts, cCrani of aci al nucosal

adm ni g0042]i ohikefthd dtkeranembeRdf the@bidid rateptoefamilyhdIP ebefths ara@ant i on
results in i nsi-g}nﬂi ficant blood circulation of the conpound. In sone

embodi rfSHPIEd. MY iHUbPERING tohgdeund by PArEeya: thepiics atiNatiuM¥dRd useful in

the net,bods, Ofna W&giﬁg‘égii@éﬂe% i esilihSe 'Mp%{eﬁsaéﬂa ipﬁlﬁ(?glél%i{sf‘(ﬁr'—k)?&t.éiﬁn of the

conmpound. “In so ments, craniofacial nucosa mni stration of the
conpounchuplee seaeptor patiasseurs icminelsq @itk @NBnels delles mag fad téaihypdrplladiatiéai n i s

an L) gaoeny senscryand <ot onel cxoer snee assecialed WincAcyal, o
(htt p: /if e 8mRsyRdikki®Y ndukenal activity, which may result in an attenuation of the actions of
endogenous or exogenous opioids, thereby disinhibiting pain pathways. In the spinal cord,
the cellular localization may be such that it acts as an analgesic, similarly to the opioids,
although the mechanism of action may be different.
[0043] NOP receptors and N/OFQ are found in many regions throughout the brain, and
consequently have many central nervous system actions. One region that has a large number
of NOP receptors is the trigeminal ganglion. This is also a brain region that mediates
craniofacial and head pain due to a variety of conditions including temporomandibular joint

disorder (TMJ), migraine, trigeminal neuralgia, etc.



WO 2011/ 017122PCT/ US2010/ 043430 and categorized in Table 1 as suggested by
the International Association for the Study of Pain. Table 1. Pain | ocation
Af f ect ed Wwogan/@yeeem Ti me course Severity (intensity/tiPRENUS2EVI06340QY

[0044] Intranasal administration of N/OFQ might concentrate in the trigeminal ganglia and
reduce the activity of those neurons. Although the effect of such neuronal suppression could
not be known without testing, one possibility was regional antinociception. Alternatively, it
was unknown whether N/OFQ would reach a concentration high enough in other parts of the
brain that it would inhibit the analgesic response as seen in i.c.v. administration of N/OFQ.
Given that N/OFQ has diverse functions, being hyperalgesic in some regions of the CNS and
analgesic in other regions of the CNS and the periphery, it was unpredictable what the overall
effect of N/OFQ would be after intranasal administration.

[0045] In a thermal nociception model in rats, N/OFQ administered intranasally
demonstrated a dose dependent analgesic effect on heat induced pain in the face for both A-
delta and C-fiber pain threshold tests, while N/OFQ showed little or no effect when
administered intravenously (Figures 1 and 2). This demonstrates that the analgesic effect of
intranasal N/OFQ is not a result of systemic circulation. A more surprising result was
observed in experiments where the heat induced pain was applied to the hindpaws of rats.
Intranasal N/OFQ showed a dose dependent analgesic effect on heat induced pain in the
hindpaw in both A-delta and C-fiber pain threshold tests (Figures 3 and 4). Intravenous
nociceptin showed little or no effect in the paw experiments. Thus, when administered
intranasally, N/OFQ shows not only a regional analgesic effect for pain (e.g. in the face), but
also a global analgesic effect, while the same dose administered systemically (e.g. i.v.
administration) shows little or no analgesic effect. The fact that i.n. nociceptin produces a
global analgesic effect, whereas systemic nociceptin does not, may imply that i.n. N/OFQ
may be activating a descending pain modulatory system. Provided in the invention,
therefore, is a method for treating pain using intranasal N/OFQ wherein the intranasal
administration results in a global analgesic effect.

[0046] Also useful in the methods of the invention are agonists for the NOP receptor or
NOP agonists including peptide and non-peptide compounds. Examples of peptide NOP
agonists include but are not limited to N/OFQ, truncated N/OFQ analogs (Reinscheid, R. K.
et al, J. Biol. Chem. (1996) 271:14163-14168), N/OFQ agonist peptides such as UFP-102,
UFP-112 (Carra, G. et al, J. Pharmacol. Exp. Ther. (2005) 312:1114-1123; Rizzi, A. et al,
Peptides (2007) 28:1240-1251), and NOP agonist hexapeptides such as Syn 1020 (Khroyan,
T. V. etal. Eur. J. Pharmacol. (2007) 560:29-35). Example of small molecule NOP agonists
include hexahydrospiro[piperidine-4,1'-pyrrolo[3,4-c]pyrroles] (Kolczewski, S. et al, J. Med.
Chem. (2003) 46:255-264) and other non-peptide NOP agonists described herein.
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[0047] While intranasal, transconjunctival, and transbuccal delivery has been proposed for
various analgesic molecules as a method of treating head and orofacial pain (US
20070093420, US 20070054843), to date, there is no evidence of the effect of intranasal,
transbuccal, or transconjunctival delivery of NOP agonists on pain.

[0048] Many peptides are known to be analgesic. They are administered via various routes
to provide local, regional and/or global analgesia. One class of analgesic peptide, referred to
as “opioid peptides,” has an opioid receptor binding moiety and the capacity to bind with
high affinity to an opioid receptor. An opioid peptide can be a naturally occurring
endogenous peptide, fragments, analogues or derivatives thereof. An opioid peptide can also
be a non-endogenous peptide, fragments, analogues or derivatives thereof. Examples of
opioid peptides are endorphins, enkephalins, dynorphins, dermorphins, dermenkephalins,
morphiceptin, endomorphins, dalargin, and other synthetic mu, delta, and kappa agonist
peptides.

[0049] As used herein, “non-opioid analgesic peptide” refers to an analgesic peptide that
alleviates or prevents pain by a mechanism other than high-affinity binding to an opioid
receptor, or a peptide that has lower affinity for an opioid receptor than molecules generally
considered to be opiates or opioids. For example, an analgesic peptide that has low binding
affinity (e.g. less than about 1 uM or less than about 10 uM) for p-, d-, and k-opioid receptors
is considered a non-opioid analgesic peptide.

[0050] Unless specifically noted otherwise, “binding affinity” as used herein is measured as
the dissociation constant (Kq4) with a unit of measure of molar concentration (M), which
correspond to the concentration of ligand at which the binding site on a particular protein is
half occupied, i.e. the concentration of ligand, at which the concentration of receptor with
ligand bound, equals the concentration of receptor with no ligand bound. The smaller the
dissociation constant, the more tightly bound the ligand is, or the higher the affinity between
ligand and protein. For example, a ligand with a nanomolar (nM) dissociation constant binds
more tightly to a particular protein than a ligand with a micromolar (uM) dissociation
constant. When a ligand has a binding affinity of less than 1 uM for a receptor, the
dissociation constant for the ligand-receptor binging is greater than 1 uM.

[0051] Examples of non-opioid analgesic peptides useful in the methods of the invention
include but are not limited to hypocretins/orexins, calcitonin, octreotide, somatostatin,
vasopressin, galanin, the C-fragment of lipotropin and Ac-rfwink-NH,, omega-conotoxin
GVI1A, omega-conotoxin MVIIA, peptide antagonists of pro-nociceptive peptide
neurotransmitter receptors CGRP1 and CGRP2, such as CGRP §-37 and CGRP 28-3; peptide
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antagonists of pro-nociceptive peptide neurotransmitter receptor NK1, including N-acetyl
tryptophan, D-Pro9-[Spiro-y-lactam]-Leu 10,Trp 11-Physalaemin(1-11), Tyr-D-Phe-Phe-D-
His-Leu-Met-NH, (Sendide) and spantide II; peptide antagonists of pro-nociceptive peptide
neurotransmitter receptor NK2, including PhCO-Ala-Ala-D-Trp-Phe-D-Pro-Pro-Nle-NH;
(GR98400), [Tyr5,D-Trp6,8,9,Lys10]-NKA (4-10) (MEN10376) and derivatives thereof;
peptide antagonists of pro-nociceptive peptide neurotransmitter receptors VPAC2, VPACI1
and PACI, including VIP(6-28), Ac His(1) [D-Phe(2), K(15), R(16), L(27)] VIP (3-7)/GRF
(8-27).

[0052] U.S. Patent No. 7,220,725 discloses use of pyroglutamate containing tripeptides and
tetrapeptides in an ointment, cream or salve for treatment of pain. Intranasal administration
of tripeptides and tetrapeptides disclosed in U.S. Patent No. 7,220,725 for treating pain is
provided herein. Proteins that can provide analgesic effect can also be useful in the methods
provided herein, such as brain-derived neurotrophic factor (BDNF), nerve growth factor
(NGF), neurotrophin-3 (NT-3), botulinum toxin, and anti-inflammatory cytokines (e.g.
interleukin-4, interleukin-10 and interleukin-13.)

[0053] Compounds useful in performing the methods of the invention can be evaluated
using the appropriate tests known in the art such as human clinical studies and tests in animal
models for pain treatment. In some embodiments, the compound useful in the methods of the
invention demonstrates a global analgesic effect when administered via craniofacial mucosal
administration such as intranasal administration. In some embodiments, the compound useful
in the methods of the invention demonstrates a stronger analgesic effect when administered
via intranasal administration compared to intravenous administration. In some embodiments,
the compound shows little or no analgesic effect when administered via intravenous
administration. In some embodiments, craniofacial mucosal administration of the compound
useful in the methods of the invention results in insignificant blood circulation of the
compound. In some embodiments, craniofacial mucosal administration of the compound
useful in the methods of the invention results in certain blood circulation of the compound.

In some embodiments, craniofacial mucosal administration of the compound does not cause

significant CNS side effects.

Pain
[0054] Pain is an unpleasant sensory and emotional experience associated with actual or

potential tissue damage, or described in terms of such damage (http://www.iasp-pain.org/),
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system (e.g. post stroke) p 2. Peripheral
neur opat hy) 3. Autonom ¢ nervous system 4. Speci al

nervous system (e.g. diabetic

senses (e.g. auditory or

Vi si onar ywoesg/oigi2aucoma) 5. Respiratory system 6' Cardi @Cagsed1a04396t em 7.
Skel etal system 8. Miscl e system

and categorized in Table 1 as suggested by the International Association for the Study of

Pain.

system

11. Gastrointestinal
system

12. Genitourinary
system

13. Visceral system

Table 1.
Pain location Affected Organ Time course Severity Etiology
System (intensity/time)
1. Head, face, 1. Central nervous | 1. Single episode, | 1. mild acute Genetic
mouth system (e.g. limited duration 2 mild chronic Congenital
. post stroke) .
2. Cervical 2. Continuous or
. moderate Trauma,
U 2. Peripheral nearly
pper . acute surgery,
nervous system continuous, .
shoulder, ; . . Interventional,
: (e.g. diabetic non-fluctuating | 4. moderate
limbs . burns
‘ neuropathy) 3 Continuous or chronic ‘
4. Thoracic ) ) Infective,
: 3. Autonomic nearly 5. severe acute .
region . parasitic
‘ nervous system continuous, 6. severe
5. Abc'iommaI 4. Special senses non-fluctuating chronic Inﬂammatpry
region ) ) non-infective
(e.g. auditory or | 4. Recurring
6. Lower back, visionary; e.g. irregularly (e.g. Immune
lumbar glaucoma) headache) reaction
oprne, 5. Respiratory 5. Recurring Neoplasm
sacrum,
coceyx system regularly (e.g. Toxic
. 6. Cardiovascular premenstrual .
7. Lower limbs | ™ pain) Neuropathic
system
. Pelvi
8. be Ve 7.  Skeletal system 6. Paroxysmal
region (e.g. tic
9 Anal 8. Muscle system douloureux)
perineal, 9. Connective 7. Sustained with
genital tissue superimposed
feglon 10. Cutaneous paroxysm

[0055] Pain treatable using methods of the invention includes any pain described herein,

such as a pain having any combination of attributes listed in Table 1.

[0056] In some aspects, the invention provides methods for the treatment of pain by

craniofacial mucosal administration (e.g. intranasal administration, buccal administration,

sublingual administration or conjunctival administration) of an analgesic compound (e.g. a
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9. Connective tissue 10. Cutaneous system 11. Gastrointestinal system 12.
Genitourinary system 13. Visceral system 1. Single episode, limted
dur ati on WO 2@ovtiFrzaous or nearly continuous, non-fl uct uRCITAH2B0/0ECIBE i nUOUS
or nearly continuous, non-fluctuating 4. Recurring irregularly (e.aqg.
headache) ) 5. Recurring regul arl ié (e.g. prenenstrual pajn) 6. Paroxysnal
(e.g. tNoA8 %Q}fi@mlé% peptide, an NOP agonist or N/OFQ). In some embodiments, the pain 1s
a somatic pain. In some embodiments, the pain is a superficial somatic pain. In some
embodiments, the pain is a deep somatic pain. In some embodiments, the pain is a
musculoskeletal pain. In some embodiments, the pain is a visceral pain. In some
embodiments, the pain is a neuropathic pain. In some embodiments, the pain is a head pain
or a craniofacial pain. In some embodiment, the pain is a perioperative/periprocedural pain.
In some embodiments, the invention provides a safe and effective treatment of pain without
causing severe sedation, respiratory depression and/or addiction.
[0057] In some embodiments, the invention provides methods for the treatment of an acute
pain by craniofacial mucosal administration (e.g. intranasal administration, buccal
administration, sublingual administration or conjunctival administration) of an analgesic
compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ). Acute pain
examples include but are not limited to traumatic pain, procedural (surgery, dental,
dermatologic, etc.) pain, wound care pain, headaches (migraine, cluster, etc.),
musculoskeletal/spine pain (e.g. back pain), earache, toothache, ischemic (e.g., cardiac) pain,
and pain caused by acute glaucoma, GI diseases (cholecystitis, intestinal torsion, appendicitis,
etc.), urologic diseases (stones, testicular torsion, etc.), spasm, infection, inflammation (gout,
lupus, etc.), toxins (insect, animal, etc.), sore throat, menstrual cycle and childbirth.
[0058] In some embodiment, the non-opioid analgesic peptide, NOP agonist or N/OFQ,
attenuates sharp and shooting pain associated with movement. This type if pain is poorly
covered by opioids but is highly significant in the perioperative setting. In some
embodiments, the non-opioid analgesic peptide, NOP agonist or N/OFQ is delivered
intranasally for the treatment of acute procedural pain such as pain experienced during or
after surgery (e.g. in patients undergoing major surgical procedures such as arthroplasty of
the hip and knee).
[0059] In some embodiments, the invention provides methods for the treatment of a
chronic pain by craniofacial mucosal administration (e.g. intranasal administration, buccal
administration, sublingual administration or conjunctival administration) of an analgesic
compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ). Chronic pain
examples include but are not limited to fibromyalgia, arthritis pain, cancer pain,
musculoskeletal/spine pain (including back pain), temporomandibular joint disorder (TMJD
or TMJ), trigeminal neuralgia, chronic headaches, complex regional pain syndrome (types I
and II), pain associated with neurologic diseases (MS, diabetic neuropathy, etc.), neuroma,

pelvic inflammatory disease, endometriosis, shingles and post-herpetic neuralgia, and

13



7. Sustained with superinposed paroxysm1l 2 3. 4. 5 6. mld acute mld

chroni ¢ noderate acute noderate chronic severe acute
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infection (e.g., HIV) associated chronic neuropathy, chemotherapy-induced neuropathic pain,
surgery-induced neuropathic pain, trauma-induced neuropathic pain, vulvodynia, atypical
craniofacial pain, radiculopathy/sciatica, phantom limb, odontalgia and burning mouth

syndrome.

Migraine and Head Pain
[0060]

to, primary headaches such as migraine, cluster headache, tension or stress headache, chronic

Head pain can arise from a variety of medical conditions including but not limited

daily headache, secondary headaches caused by specific conditions such as neoplastic and
infectious diseases, toxin ingestion or over-consumption of alcohol and trigeminal neuralgia.
As discussed herein, the most common type of primary vascular headache is migraine with
cluster headache being less common but equally debilitating. Tension or “stress”-type
headaches are believed to be the most common headache type overall in regard to the largest
number of individuals affected. The characteristics of these headaches or headache disorders

have been described in the HIS and are summarized in Table 2.

Table 2.
.. . Trigeminal
Migraine Tension Cluster .
Neuralgia
Trigemino- . Trigemino- . .
. Myo-facial . Trigeminal
Pathophysiology | vascular athwal autonomic nerve pathwa
pathway pathway pathway Ve pathway
Lateralit Unilateral (60%) | Bilateral Unilateral Unilateral
y ’ (100%)
Intensity Moderate to Mild to Severe Severe
severe Moderate
Pain Stabbing,
Characteristic Pulsating (50%) | Pressing Boring, piercing E}lectnc shock-
like
. 1-2 seconds to 2
i 15-180 minutes .
Duration 4-72 hours ﬁlynsutes 0 Loord minutes
Several per day Many per day
. . Minor
Physical Aggravated by Patients are
. . o No effect movements can
Activity Effect | activity restless .
bring on attack
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Trigeminal

Migraine Tension Cluster .
Neuralgia

Conjunctival
injection
Lacrimation

Nausea Nasal congestion

Associated Photophobia Rhinorrhea
Symptoms

Phonophobia Facial sweating
Miosis
Ptosis

Eyelid edema

[0061] Headache pain and trigeminal neuralgia are often not effectively treated with
current medications and new methods for pain relief are needed. Accordingly, some aspects
of the present invention include methods for treatment of headache pain or trigeminal
neuralgia by administration of an effective amount of an NOP agonist wherein the
administration results in analgesia to the craniofacial or head region. The NOP agonist can
be administered to a patient with a headache disorder including, but not limited to, migraine,
cluster headache, tension headache, secondary types of headache and trigeminal neuralgia.
[0062] In some aspects, the invention provides a method for treating migraine or other
headache comprising administering to an individual in need thereof an effective dose of an
analgesic compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ) via
craniofacial mucosal administration (e.g. intranasal administration, buccal administration,
sublingual administration or conjunctival administration). In some embodiments, the
invention provides a method for treating migraine comprising administering to an individual
in need thereof an effective dose of N/OFQ via intranasal administration. In some
embodiments, the method comprises treatment of migraine headache, migraine without aura,
migraine with aura, migraine with aura but without headache, basilar type migraine, familial
hemiplegic migraine, sporadic hemiplegic migraine, abdominal migraine, acephalgic
migraine or menstrual migraine. In some embodiment, the treatment comprises alleviating or
preventing one or more symptoms associated with migraine. In some embodiments, the
symptom is a prodrome phase symptom, an aura phase symptom, a pain phase symptom or a
postdrome phase symptom. In some embodiments, the treatment comprises alleviating or

preventing one or more symptoms selected from nausea, photophobia and phonophobia.
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Trauma, surgery, Interventional, burns Infective, parasitic Inflanmtory
non-infective I nmune reacti on Neopl asm Toxi ¢ Neuropathic [0055] Pain

t r eat abl ewogongimeehods of the invention includes any p&Ch/usesioniized
herein, such as a pain having any conbination of attributes listed in Table
1. [0056] In some aspects, the invention provides nethods for the treatnent
of paiH”> od$ ani of aci al mucosal adninistration (e.g. intranasal

adm ni stration, buccal adm nistration, sublingual adm nistration or

conj undPPe| hderispactarpuagd lreig pramathgdsios tigawsounigdividug! fog pain,
comprising: administering to the individual an effective amount of an analgesic compound or
a pharmaceutical composition comprising an analgesic compound through a craniofacial
mucosal route. Some aspects of the invention include methods wherein the analgesic
compound includes, but is not limited to, a peptide, an amino acid, a polypeptide, or a small
molecule compound which has analgesic properties. In some embodiments, the analgesic
compound is a non-opioid analgesic peptide. In some embodiments, the analgesic
compound is an analgesic peptide that alleviates or prevents pain by a mechanism other than
high affinity binding to an opioid receptor. In some embodiments, the analgesic compound is
a peptide that has lower affinity for an opioid receptor than molecules generally considered to
be opiates or opioids. In some embodiments, the analgesic compound is an analgesic peptide
that has binding affinity of less than 10 mM, less than 1 mM, less than 0.1 mM, less than 10
uM or less than 1 uM for p-, d-, and k-opioid receptors.
[0064] In some embodiments, the analgesic compound is a non-opioid analgesic peptide
selected from the group consisting of hypocretins/orexins, calcitonin, octreotide,
somatostatin, vasopressin, galanin, the C-fragment of lipotropin and Ac-rfwink-NH,, omega-
conotoxin GV1A, omega-conotoxin MVIIA, peptide antagonists of pro-nociceptive peptide
neurotransmitter receptors CGRP1 and CGRP2, such as CGRP §-37 and CGRP 28-3; peptide
antagonists of pro-nociceptive peptide neurotransmitter receptor NK1, including N-acetyl
tryptophan, D-Pro9-[Spiro-y-lactam]-Leu 10,Trp 11-Physalaemin(1-11), Tyr-D-Phe-Phe-D-
His-Leu-Met-NH, (Sendide) and spantide II; peptide antagonists of pro-nociceptive peptide
neurotransmitter receptor NK2, including PhCO-Ala-Ala-D-Trp-Phe-D-Pro-Pro-Nle-NH;
(GR98400), [Tyr5,D-Trp6,8,9,Lys10]-NKA (4-10) (MEN10376) and derivatives thereof;
peptide antagonists of pro-nociceptive peptide neurotransmitter receptors VPAC2, VPACI1
and PACI, including VIP(6-28), Ac His(1) [D-Phe(2), K(15), R(16), L(27)] VIP (3-7)/GRF
(8-27). In some embodiments, the analgesic compound is a pyroglutamate containing
tripeptide or tetrapeptide disclosed in U.S. Patent No. 7,220,725. In some embodiments, the
analgesic compound is a polypeptide such as a brain-derived neurotrophic factor (BDNF), a
nerve growth factor (NGF), a neurotrophin-3 (NT-3), a botulinum toxin, or an anti-
inflammatory cytokines (e.g. interleukin-4, interleukin-10 and interleukin-13.)
[0065] In some embodiments, the analgesic compound is an NOP receptor agonist. In

some embodiments, the analgesic compound is a peptide NOP agonist selected from N/OFQ,
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experiencing a migraine or other headache pain. In some embodiments, the method

comprises prophylactic treatment for migraine-associated pain comprising administering via
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a craniofacial mucosal route an analgesic compound or a pharmaceutical composition
comprising an analgesic compound to an individual to prevent onset of a migraine headache.
In some embodiments, the method comprises prophylactic treatment for migraine-associated
pain comprising administering via a craniofacial mucosal route an analgesic compound or a
pharmaceutical composition comprising an analgesic compound to an individual
experiencing a migraine-associated aura prior to onset of a migraine headache. In some
embodiments, the methods comprise prophylactic treatment for cluster headache pain
comprising administering via a craniofacial mucosal route an analgesic compound or a
pharmaceutical composition comprising an analgesic compound to an individual after a
cluster series has started but prior to successive headaches in the cluster series. In some
embodiments, the methods comprise prophylactic treatment for trigeminal neuralgia pain
comprising administering via a craniofacial mucosal route an analgesic compound or a
pharmaceutical composition comprising an analgesic compound to an individual after
trigeminal neuralgia attack but prior to successive attacks.

[0068] In one aspect, the invention provides a method for the treatment of pain comprising
administering to an individual in need thereof an effective dose of an analgesic compound
(e.g. anon-opioid analgesic peptide, an NOP agonist or N/OFQ) via craniofacial mucosal
administration, wherein said administration results in a global analgesic effect. In studies of
the analgesic effect of intranasal N/OFQ peptide in animals, we have observed longer cheek
withdrawal latencies (indicative of both A-delta and C fiber analgesia) after intranasal (i.n.)
administration of N/OFQ when compared to saline administered controls, but did not observe
significant analgesia after intravenous (i.v.) administration of N/OFQ at the same dosage.
Similar analgesic effects on paw withdrawal responses were observed when N/OFQ was
administered i.n. compared to saline controls, but not for i.v. administration. In one
embodiment of the invention, an analgesic peptide such as N/OFQ is administered via
intranasal administration to achieve global analgesic effect. In some embodiments,
craniofacial mucosal administration (e.g. intranasal administration) of the analgesic
compound (e.g. N/OFQ) results in a stronger analgesic effect compared to intravenous
administration of the compound. In some embodiments, craniofacial mucosal administration
of the analgesic compound does not cause significant systemic side-effects. In some
embodiment, the non-opioid analgesic peptide such as N/OFQ is administered via intranasal
administration where the majority of the non-opioid peptide (e.g. N/OFQ) that reaches the

brain is delivered to the brain without entering the systemic circulation.
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[0069] In one aspect, the invention provides a method for the treatment of pain in an
individual comprising administering to the individual an analgesic compound (e.g. a non-
opioid analgesic peptide such as N/OFQ, or another NOP agonist) to mucosal tissue or
epithelium within the oral cavity, the nasal cavity, within or around the eye or to the skin.
The oral mucosal tissues include, but are not limited to, the gingiva (gums), the floor of the
oral cavity, the lips, tongue, or a combination thereof. The methods can include
administering an analgesic compound to conjunctiva or other mucosal tissues around the eye.
The tissues or epithelium include, but are not limited to, the conjunctiva, the lacrimal gland,
the nasolacrimal ducts, the mucosa of the upper or lower eyelid, the eye, or a combination
thereof. A compound or a pharmaceutical composition that is administered to the conjunctiva
but not absorbed completely through the conjunctival mucosa can drain through the
nasolacrimal ducts into the nose wherein it can be absorbed by mucosal tissue within the
nasal cavity. In some embodiments, the analgesic compound is a non-opioid peptide. In
some embodiments, the analgesic compound is a peptide or non-peptide NOP agonist. In a
particular embodiment, the analgesic compound is an N/OFQ peptide. The analgesic
compound can be administered to the mucosa tissue within the nasal cavity. Suitable regions
include, but are not limited to, the inferior two-thirds of the nasal cavity, or the upper third, or
the entire nasal passage. In some embodiments, the NOP agonist (such as a peptide NOP
agonist, e.g. N/OFQ) is administered to the upper third of the nasal cavity. In some
embodiments, the NOP agonist (such as a peptide NOP agonist, e.g. N/OFQ) is administered
to the lower two thirds of the nasal cavity. In some embodiments, the NOP agonist (such as a
peptide NOP agonist, e.g. N/OFQ) is administered specifically to reach both the lower two
thirds and the upper third of the nasal cavity.

[0070] Intranasal drug delivery has been a topic of research and development for many
years, although it has been only within the past decade that carrier systems have been devised
which make delivery of substances effective. (Sayani and Chien, Critical Reviews in
Therapeutic Drug Carrier Systems 1996, 13:85-184.) Intranasal delivery has a number of
advantageous features including comparatively high bioavailability, rapid kinetics of
absorption and avoidance of a first-pass effect in the liver. In regard to patient compliance
and ease of use, intranasal administration provides a simple, rapid and non-invasive mode of
application. In some aspects, intranasal administration can allow for delivery of an analgesic
peptide such as N/OFQ to the nasal cavity and in other aspects, intranasal administration can
allow for targeted delivery to the cranial nerves of the nose and/or the brain. Without

wishing to be bound by any particular theories, intranasal administration of an analgesic

19



Pai n Characteristic Pulsating (50% Pressing Boring, piercing Stabbing,

El ectri
Sever al

c shock-1like Duration 4-72 hours Mnutes to days 15-180 m nutes
PO 208HYy017122 PCT/US2010/043430

peptide such as N/OFQ can target either the olfactory nerve systems or the trigeminal nerve
systems or both.

[0071] Like oral and intravenous delivery, intranasal delivery of peptides also has
limitations of poor absorption and extensive hydrolysis if systemic circulation is required for
the effect of the peptide administered. Enzyme inhibitors and absorption enhancers have
been employed to increase the extent of peptide absorption. While nasal administration of
leucine enkephalin, an opioid peptide, showed very limited analgesic effect in an acetic acid
writhing test in mice (which models certain visceral pains), high analgesic activity was
reported when leucine enkephalin was nasally administered with mixed enzyme inhibitors
and absorption enhancers (Gawk H. S. et al., Journal of Pharmacy and Pharmacology 2003,
55:1207-1212.) , an effect that may enhance both systemic absorption and targeted delivery
to the cranial nerves and/or brain.

[0072] Within the oral cavity, the buccal or sublingual delivery routes are convenient
choices for drug delivery as they are user-friendly and non-invasive. Some of the advantages
include (i) less proteolytic activity in the oral cavity as compared to some other routes,
thereby avoiding the problems of enzymatic degradation of peptide and protein drugs, and (ii)
bypassing the hepatic first pass effect. Drug delivery to the mucosal tissue around the eye or
to the conjunctiva is another convenient choice for drug delivery that is non-invasive.

[0073] Some aspects of the present invention include methods for treatment of pain such as
headache pain or trigeminal neuralgia pain in an individual comprising administering an
effective amount of an analgesic peptide such as N/OFQ to the conjunctiva or other mucosal
tissues around the eye.

[0074] Transdermal drug delivery or administration of a therapeutic agent to the skin has
become a proven technology over the last 20 years. Transdermal drug delivery offers
controlled release of a drug to the patient and transdermal patches are user-friendly,
convenient, painless, and offer multi-day dosing which usually results in improved patient
compliance. The methods can include administering an analgesic compound (e.g. a non-
opioid analgesic peptide, an NOP agonist or N/OFQ) or a pharmaceutical composition
comprising an analgesic compound (e.g. a non-opioid analgesic peptide, an NOP agonist or
N/OFQ) to skin of the face, head or body. An NOP agonist can be administered to the skin of
the face, scalp or temporal region. Suitable skin of the face includes skin of the chin, upper
lip, lower lip, forehead, nose, cheek, skin around the eyes, upper eyelid, lower eyelid or
combinations thereof. Suitable skin of the scalp includes the front of the scalp, the scalp over

the temporal region, the lateral part of the scalp, or combinations thereof. Suitable skin of the
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temporal region includes the temple and the scalp over the temporal region and combinations
thereof.

[0075] Intradermal administration of a therapeutic agent is defined as within or between the
layers of skin. In contrast, subcutaneous administration is defined as beneath the initial layer
of skin. Administrations of therapeutic agents by intradermal or subcutaneous injection are
common means of drug delivery by one skilled in the art.

[0076] In some embodiments, craniofacial mucosal administration of an analgesic
compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ) or a
pharmaceutical composition comprising an analgesic compound (e.g. a non-opioid analgesic
peptide, an NOP agonist or N/OFQ) results in prevention or alleviation of pain without
numbness as compared to local anesthetics or the strong sedative effect associated with
narcotic type drugs. Targeted delivery can decrease the amount of the analgesic compound
administered to an individual to achieve an analgesic effect, and can decrease potential
undesirable CNS effects or systemic side effects.

[0077] In one aspect, provided herein is a method for treatment of migraine in an individual
comprising administering to the individual an analgesic compound (e.g. a non-opioid
analgesic peptide, an NOP agonist or N/OFQ) or a pharmaceutical composition comprising
an analgesic compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ)
through a craniofacial mucosal route. In some embodiments, the craniofacial mucosal route
is a nasal, a conjunctival, a sublingual or a buccal route. In some embodiments, the method
comprises treatment of migraine headache. In some embodiments, the method comprises
treatment of migraine without aura. In some embodiments, the method comprises treatment
of migraine with aura. In some embodiments, the method comprises treatment of migraine
with aura but without headache. In some embodiments, the method comprises treatment of
basilar type migraine. In some embodiments, the method comprises treatment of familial
hemiplegic migraine or sporadic hemiplegic migraine. In some embodiments, the method
comprises treatment of abdominal migraine. In some embodiments, the method comprises
treatment of acephalgic migraine. In some embodiments, the method comprises treatment of
menstrual migraine. In a particular embodiment, the method for treating migraine comprises
administering to an individual in need thereof an effective dose of N/OFQ or a
pharmaceutical composition comprising N/OFQ via intranasal administration.

[0078] In another aspect, provided is a method for treatment of a symptom associated with
migraine in an individual comprising administering to the individual an analgesic compound

(e.g. anon-opioid analgesic peptide, an NOP agonist or N/OFQ) or a pharmaceutical
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composition comprising an analgesic compound (e.g. a non-opioid analgesic peptide, an NOP
agonist or N/OFQ) via craniofacial mucosal administration (e.g. intranasal administration,
buccal administration, sublingual administration or conjunctival administration). In some
embodiments, the symptom is a prodrome phase symptom. In some embodiments, the
symptom is an aura phase symptom. In some embodiments, the symptom is a pain phase
symptom. In some embodiments, the symptom is a postdrome phase symptom. In some
embodiment, the method comprises alleviating or preventing one or more migraine-
associated symptoms selected from nausea, photophobia and phonophobia. In a particular
embodiment, the method comprises administering to an individual in need thereof an
effective dose of N/OFQ or a pharmaceutical composition comprising N/OFQ via intranasal
administration, wherein the administration alleviates or prevents a symptom associated with
migraine such as nausea, photophobia or phonophobia.

[0079] In some aspects, the invention provides methods for the treatment of pain by
craniofacial mucosal administration (e.g. intranasal administration, buccal administration,
sublingual administration or conjunctival administration) of an analgesic compound (e.g. a
non-opioid analgesic peptide, an NOP agonist or N/OFQ). In some embodiments, the pain is
a somatic pain. In some embodiments, the pain is a superficial somatic pain. In some
embodiments, the pain is a deep somatic pain. In some embodiments, the pain is a
musculoskeletal pain. In some embodiments, the pain is a visceral pain. In some
embodiments, the pain is a neuropathic pain. In some embodiments, the pain is a head pain
or a craniofacial pain. In some embodiments, the pain is in parts of the body other than the
head and/or orofacial region. In some embodiments, the pain is a chronic pain such as a
chronic pain described herein. In some embodiments, the pain is an acute pain such as an
acute pain described herein. In some embodiments, the pain is a combination of one or more
of the pain described herein. In some embodiment, the pain is a sharp and shooting pain
associated with movement. In some embodiments, the pain is a neuropathic pain is caused by

surgery related nerve injury.

Co-administration

[0080] In some aspects of the invention a vasoconstrictor is used to decrease systemic
uptake of an analgesic compound (e.g. a non-opioid analgesic peptide, an NOP agonist or
N/OFQ). The vasoconstrictor can be included in a pharmaceutical composition to decrease
systemic uptake of the analgesic compound. Alternatively, the vasoconstrictor may be

delivered to the mucosal or dermal surface separately from the pharmaceutical composition.
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Vasoconstrictors are compounds that constrict blood vessels and capillaries and decrease
blood flow. They can be used to increase concentration of an agent at a desired site by
inhibiting movement of the agent into the bloodstream and thereby reducing systemic uptake
and distribution of the agent. Vasoconstrictors can be used to decrease the effective dosage
of an agent needed to achieve analgesia by limiting systemic distribution and concentrating
the agent in targeted tissues, i.e. the cranial nerves and CNS. Accordingly, a vasoconstrictor
can be administered before administration of an analgesic peptide or can be co-administered
with an analgesic peptide. Vasoconstrictors may include, but are not limited to,
phenylephrine hydrochloride, tetrahydrozoline hydrochloride, naphazoline nitrate,
oxymetazoline hydrochloride, tramazoline hydrochloride, ergotamine, dihydroergotamine,
endothelin-1, endothelin-2, epinephrine, norepinephrine and angiotensin.

[0081] In some embodiments, provided are methods wherein a vasoconstrictor is
administered to the nasal cavity of an individual prior to administration of an analgesic
compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ), wherein
administration of the vasoconstrictor decreases systemic distribution of the analgesic
compound. In some examples, the methods can co-administer a vasoconstrictor and an
analgesic compound to the nasal cavity of an individual, wherein administration of the
vasoconstrictor decreases systemic distribution of the analgesic compound. In other
examples, the methods can administer a vasoconstrictor to the nasal cavity of an individual
prior to or co-administer with an analgesic compound, wherein administration of the
vasoconstrictor decreases systemic uptake and distribution of the analgesic compound,
thereby decreasing the effective dosage requirement of the analgesic compound necessary to
achieve analgesia

[0082] In some aspects, provided herein are methods for treating an individual for pain,
comprising: administering to the individual an effective amount of an analgesic compound
(e.g. anon-opioid analgesic peptide, an NOP agonist or N/OFQ) or a pharmaceutical
composition comprising an analgesic compound (e.g. a non-opioid analgesic peptide, an NOP
agonist or N/OFQ) through a craniofacial mucosal route, wherein the analgesic compound is
administered in combination with at least one additional active agent. In some embodiments,
the analgesic compound (e.g. a non-opioid analgesic peptide, an NOP agonist or N/OFQ) is
administered in combination with at least two additional active agents. Additional active
agents may include, but are not limited to, non-peptide opioids, such as morphine,
methadone, fentanyl, butorphanol, codeine, opium, oxycodone, loperimide, meperidine

(Demerol®), diphenoxylate, propoxyphene (Darvon®), 4-methyl fentanyl, hydrocodone,
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morphine, diacetylmorphine, dihydrocodeine, hydromorphone (Dilaudid®), levorphanol
(Levo-Dromoran®), dextromethorphan, oxymorphone (Numorphan®), heroin, remifentanil,
phenazocine, pentazocine, piminodine, anileridine, buprenorphine (Suboxone®), sufentanil,
carfentanil, alfentanil and the atypical opiates, tramadol and tapentadol; opioid and opioid-
like peptides and their analogs, such as endorphins, enkephalins, dynorphins, dermorphins,
dermenkephalins, morphiceptin, endomorphins and dalargin; NMDA-receptor antagonists,
such as ketamine, amantadine, dextrometorphane, memantine and MK801; sodium channel
blockers, such as local anesthetics and ergotamine; calcium channel blockers, such as
verapamil and nifedipine; adrenergic antagonists, such as propranolol, metoprolol and
yohimine; gabaergic agonists, such as GABA, baclofen, cis-4-aminocrotonic acid (CACA),
trans-4-aminocrotonic acid (TACA), CGP 27 492 (3-aminopropyl phosphonous acid) and
progabide; glycine agonists, such as glycine and D-cycloserine; cholinergic agonists, such as
neostigmine and physiostigmine; adrenergic agonists, such as epinephrine, neosynephrine,
clonidine and dexmedetomidine; anticonvulsants, such as gabapentin and barbiturates; Rho
kinase inhibitors, such as fasudil, Y27632, H-1152 and derivatives thereof; PKC inhibitors,
such as chelerythrine, Go 6983, Go 6976, N-myristoyl-Ser-Ile-Tyr-Arg-Arg-Gly-Ala-Arg-
Arg-Trp-Arg-Lys-Leu, Rottlerin, KAI-9803 and KAI-1455; p38-MAP kinase inhibitors, such
as SCIO-469, AMG548 and derivatives thereof; ATP receptor blockers, such as
tetramethylpyrazine chelerythrine chloride, A-317491 and derivatives thereof; endothelin
receptor blockers, such as BQ123, BMS182874 and derivatives thereof; pro-inflammatory
cytokine, chemokine, interleukin and tumor necrosis factor blockers, such as anakinra,
infliximab, etanercept and adalimumab; anti-inflammatory cytokines, such as interleukin-4,
interleukin-10 and interleukin-13; tricyclic antidepressants, such as desiprimine and
amitryptiline; serotonergic antagonists, such as fluoxetine, dolasetron and ondansetron;
serotonergic agonists, such as buspirone and ergometrine; NSAIDs and COXIBs, such as
diclofenac, ibuprofen, ketorolac, salicylate, rofecoxib, celecoxib, parecoxib, valdecoxib and
naproxen; acetaminophen; analgesic peptides, such as calcitonin, octreotide, somatostatin,
vasopressin, galanin, the C-fragment of lipotropin and Ac-rfwink-NH,; toxins, such as
botulinum toxin, variants and derivatives thereof, cone snail toxins, such as omega-conotoxin
GV1A, omega-conotoxin MVIIA, saxitoxin and tetrodotoxin; TRP channel agonists and
antagonists, such as capsaicin, capsazepine, resiniferotoxin, SB-705498, A-425619, AMG
517, SC0030 and derivatives thereof; cannabanoids, such as THC, CT-3, levonantradol,
dexanabinol, WIN-55,212-2, AM 1241, dronabinol, nabilone, cannabis medicinal extract

(CME) and derivatives thereof; antagonists of pro-nociceptive peptide neurotransmitter
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receptors CGRP1 and CGRP2, including non-peptide antagonists such as BIBN4096 and
derivatives thereof and peptide antagonists such as CGRP §-37 and CGRP 28-3; antagonists
of pro-nociceptive peptide neurotransmitter receptor NK1, including non-peptide antagonists
such as SR140333, CP96346, L-760735; RP 67580, WIN 51708; MKS869, and derivatives
thereof and peptide antagonists such as N-acetyl tryptophan, D-Pro9-[Spiro-y-lactam]-Leu
10, Trp 11-Physalaemin(1-11), Tyr-D-Phe-Phe-D-His-Leu-Met-NH; (Sendide) and spantide
II; antagonists of pro-nociceptive peptide neurotransmitter receptor NK2, including non-
peptide antagonists such as SR 48968 and derivatives thereof and peptide antagonists such as
PhCO-Ala-Ala-D-Trp-Phe-D-Pro-Pro-Nle-NH, (GR98400), [Tyr5,D-Trp6,8,9,Lys10]-NKA
(4-10) (MEN10376) and derivatives thereof; antagonists of pro-nociceptive peptide
neurotransmitter receptor Y 1-5, including non-peptide antagonist benextramine and peptide
antagonists (Ile-Glue-Pro-Dpr-Tyr-Arg-Leu-Arg-Tyr-NH»),, cyclic (2,4"),(2,4')-diamide
(1229091 or GW1229), PYX-2, D-Tyr (27,36), D-Thr (32)] NPY (27-36)(D-NPY (27-36), 3-
(5,6,7,8-tetrahydro-9-isopropyl-carbazol-3-yl)-1-methyl-1-(2-pyridin-4-yl-ethyl)urea
hydrochloride (FMS586 and derivatives thereof); antagonists of pro-nociceptive peptide
neurotransmitter receptors VPAC2, VPACI and PACI, including peptide antagonists VIP(6-
28), Ac His(1) [D-Phe(2), K(15), R(16), L(27)] VIP (3-7)/GRF (8-27); antagonists of pro-
nociceptive neurotransmitter receptors Gall-3 and GalR1-3, including non-peptide
antagonists SNAP 37889, SNAP 398299, galnon and derivatives thereof. Additional active
agents may include agonists or antagonists of vasopressin, corticotropin releasing hormone
(CRH), growth hormone releasing hormone (GHRH), luteinizing hormone releasing hormone
(LHRH), somatostatin growth hormone release inhibiting hormone, thyrotropin releasing
hormone (TRH), glial-derived neurotrophic factor (GDNF), brain-derived neurotrophic factor
(BDNF), nerve growth factor (NGF), neurotrophin-3 (NT-3), pancreatic polypeptide, peptide
tyrosine-tyrosine, glucogen-like peptide-1 (GLP-1), peptide histidine isoleucine (PHI),
pituitary adenylate cyclase activating peptide (PACAP), brain natriuretic peptide,
cholecystokinin (CCK), islet amyloid polypeptide (IAPP) or amylin, melanin concentrating
hormone (MCH), melanocortins (ACTH, .alpha.-MSH and others), neuropeptide FF (F8Fa),
neurotensin, parathyroid hormone related protein, Agouti gene-related protein (AGRP),
cocaine and amphetamine regulated transcript (CART)/peptide, 5-HT-moduline,
hypocretins/orexins, an oxytocin peptide, ocistatin, prolactin releasing peptide, secretoneurin,

urocortin and derivatives and analogues thereof.
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[0085] The choice of a suitable carrier will depend on the exact nature of the particular
formulation desired, e.g., whether the drug is to be formulated into a liquid solution (e.g., for
use as drops, for use in an injection, as a spray or impregnated in a nasal tampon, or other
agent-impregnated solid), a suspension, an ointment, a film or a gel. If desired, sustained-
release compositions, e.g. sustained-release gels, films, transdermal patches, etc. can be
readily prepared. The particular formulation will also depend on the route of administration.
The agent can be administered to the nasal cavity as a powder, a granule, a solution, a cream,
a spray, a gel, a film, an ointment, an infusion, a drop or a sustained-release composition. For

buccal administration, the composition can take the form of tablets or lozenges formulated in
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anal ge n oni st or
N orey B g Eaflis RO ) AR AR Rt ey PR DT

t r eat meridadbbsing @rxataneﬂlaagmraaﬂtedlteaf admidistdatisit, or dyaagicd eprpyipaindyora
trrgentna neu a pain. In S9 bodi ments, the od CO ri ses
abort i V& raBB]E??gtﬁt%? BHOXHRGF ST ﬂgbvgr @ &Y t%g/?i bty Bt 3 ng
via a craniofacial nucosal route an analgesrc conpound or a pharnaceutrcal
conposition conprising an anal gesi ¢ conpound to an individual experiencing
a mgraine or other headache pain. In2%one enbodi nents, the nethod
conprises prophylactic treatment for m graine-associated pain conprising
adnlnrsterrng vra a cranrofacral nucosal route an analgesrc conpound or a

o o, o " - - o v o



WO 2011/ 017122PCT/ US2010/ 043430 [0069] In one aspect, the invention
provides a nethod for the treatnent of pain in an individual conprising
adm ni st ewpregitta7t2Re i ndi vi dual an anal gesi ¢ conpound ( @CE/US20100433p60 0i d
anal gesi ¢ peptide such as NN OFQ or another NOP agoni st) to mucosal tissue
or epitheliumw thin the oral cavity, the nasal cavit hin_ or around

the eydagpalqy sypbetigeivichr Ry thehydrephelirsdnsignaden £an P‘F\Ellﬂifdé"at%ﬁtﬂualre@rnot
limte i V. i ps,

t ongue. ihablk A6 A e bEble v Sy HRBR et I oRbBli R Stk adhiuds Poo an
anal geduoctparfpoathdring thediojmometionsao dre mu¢|:esal tisseosdlthe orsburemsadrcovind Suble eye.

The tissues or e h um i ncl ude, are not i t he conjunctiva,
Che | ach PRy S Grame e bt s B foretp. B 0S P et E o v per or

| over  eyghideld1be, R%ﬁox;%th?lcélﬁﬂ@éen@%&E@llﬁlb?er %}Boxﬁn&ﬂﬁn‘éﬂﬂl@séﬂae;@tran
pharmaceutical conposition that is adm nistered to the conjunctiva but not
absor b@utgmpr rtlevigyltpyrioligene hectmmtunlms; gelitimgesssn agahc d¢1élm1}tnhﬁfﬁlug h the
naSO| acrO CI' tJC(:E Sl(llg.](;tﬁest 1'S CI‘sl ac1ch It Cal'n be al"l’tljsr 1 ﬁ (8) nl’lfllcl%sal

ti ssue Ru YRR Ot AdY N 13579 Yélﬁ%%dv%%ﬁ)?sy The 3?%&% & tonpound
I's a ngdi@RieotviRgPiltsils, bmospﬁslyﬁr@@gbryemy&m bRRIcPBBINGES ipolyeaiEpouAd is a

pepti de or non-peptide NOP agonist. In particul ar enbodi nent, the

anal gesoRbimieByHgraos. Ahe sgrampitiasan akso brhe therfarm es iy(@pblélﬁ%nwd%awhl@b

adm ni s bdBS Jtable regions
ncl udetdﬁlrl:t))gté Olta‘%gteﬁo t81§81?1ﬁ{3‘n d’h?p%ﬂgoﬁne&rr} l'rﬂhe%@gr twca)aj dpﬁ%\égg% fe nasal

cavr t y,pharmideetichd pempddiiidrdis poefetably seertlizee bp asaibrp@slageon dmd is oweed in

enbodi ments, the NOP agoni st (such as_a peptide NOP agonist, e.g. NOFQ is

adni ni Sthérddse opmulisdosssontaingrs tichps sepledndals or ampeyles. |'n some embodi nent's,

the NGTO@@;]”' Phe ﬁlﬁ%ﬁce%%cﬁ cBﬁ@Bqugn ggabeaﬂ)%hﬁged if a%ustMngE @ledsé f@edMoni st er ed

to the Tower two thirds of nasal cavity. In sone enbodi nents, the NOP

agoni stpréloug thegsesnpeplt thelectNERgagton KIEttreamdgndMCHﬁQ)Masy sthiods sf er ed

specrfrcall to reach. both the lower two thirds. and t u hird of the

heal | OO G O AL relS ey Kby ind Shabd Sir BETel ecear ch

and de\r&lrﬂhg@% Phefmd¥eiicay S&ikfoes kRO, Genfiafy RBER. AR MY ddtlaPpddi@ past

decade that carrier systens have been devi sed \/\Xu ch make delivery of

subst ars@@spelfrm@bter metncrsssfwahd hacrlmpl@rhlepolymﬁrSt |Halmmmsems b rahaphé nEpeuti c

Dr ug rier Sys ) Intra a, nunber of

advantczfrglendus e rSIeﬂsesr g@mcds 59" m(():fr;ég’rb |a{/ee leﬁc[i%frp Oﬁ(/eseéf %ymer rapid

ki neti (tﬁmglu&llﬂﬁahﬁﬂlaﬁﬂ gamdlaeeﬂgrldagmanojte @)ofylicﬁlﬁe@@nglzﬁiét@p@lygl@célh@ liver.

In regard to patient corrpl i ance and ease of use, intranasal adm nistration

provi dewdEpesisnpeiedegragible %thﬂerrohmr/haﬁagar%élegraéréﬂ%racawlii@at%ﬁ aciln some

aspects I r gesi c

pepti de Ogb@h‘re ﬁiﬁlaf% éelg %g&sig{kl@g\%lcl'? S{l%\gagl%s ﬂ{é‘}fﬁéﬁwg%? 1e:%rr%tglrl anasal

adm ni siigoaihclade hﬁd}oayﬂmhylﬁdtulmaroggtahdndedl pul@rryrethpl rhéthacryhfu al nerves of the

nose and/or the brain /thout wishing to b und by any partr cul ar

t heor | é\élcr?erwﬁaﬁa%%n Cogara' e sl ef%s"éﬁéﬁ g}egroalw

2011/ 014125 %%%@05%9%ﬁﬂzﬁn&y%a§§c&lﬁ}g:Qi&@@aﬂ faebiofdteigl the
ol factory nerve systems or the trigem nal nerve systens or both. [0071]
Li ke ortalretaindh¢ mgemastehosise afeldmigisyatiannt r anasal del | very of peptides also

h I t d h f t

i roul DB PES BtnsPPamPo oot FERYera P RGBBsrY el SN Per od. - Enzyme
i nhi bi tdé hpridfhd 2ARKAIRE eSPAIRANEL! & nbRY¥FioREANRIRIRIRYEE, bR NOEILASE of he
extent of peptide absorption. V\hr | e nasal adm nistration of |eucine

enkephaViGrQam opysiednipejier darticelndwprpteasesyinhibiforseganabrainglededinghe ect in an
acetic achd ol tlbr 9. SRt MLER 1‘u§’“' o ar%‘ﬁjn%'tesd el YIRGEEAe RAIAS) -
hi gh anal'gesic ac |vret was report |"'euci ne’ en erl)lhali N wWas nasaIIy
adm ni S eveachndine Hmme@mm&eom laalhaﬁqqmabam gD cplpeptin, epanieAs (Gawk H.
S. et al., Journal of Pharmacy and Pharmacol ogy 2003, 55:1207-1212.) , an
ef f ect ACHBEN Py HIFANRGSAHBE POrelpueiaps @pigpsb rcbkor%etahafqlérlgfékae@rlydgﬁﬁver y to
the cr afB‘AP’h" ({ﬂﬁ% 1ﬁSA Ql@léoébeparc?dn@ A LPE 2[]0r {ihe rb%ggrgtﬁ') P&gs Yithya, ¢ .he buccal
a of dru

or sublingus: ivery routes are convenient choic g delivery as

t hey ar;ﬂlos;ﬂ@rarﬁlriber@kgummdmmmm\mﬁ mrbeﬁon‘ppsmfﬁ irthitétoachhanylagasyldubfohyvide (i)
| ess pr teon t|V|t in the oral ared to sone ot her
routes Fe% ﬁ PHFW@' Léo-geﬁrgwenurﬁbﬁ¥y é@ gradation of peptide
and protern drugs and (ii) bypassing the hepatic first pass effect. Drug
delivery to the nucosal tissue around the eye or to the conjunctiva is

anot her conveni ent choice for drug dePBvery that is non-invasive. [0073]

Some aspects of the present invention include nmethods for treatnent of pain
such as headache pai n or tr| gem naI neur aI gr a par n | n an | nd| Vi duaI

o, I " o o . o I



WO 2011/ 017122PCT/ US2010/ 043430 tenporal region includes the tenple and the
scal p over the tenporal region and conbi nations thereof. [0075] Intradernal
adm ni st reDi20n/af122 t her apeuti c agent is defined as w t RCH/Usroloms3seen t he

| ayers of skin. In contrast, subcutaneous adm nistration is defined as

beneat h e initial |ayer of skin. Adm ni strations of therapeut| c agents by

i ntraddP of © §fHAGE éﬂ%@élmt%?re%m%ﬁ TGOS SHITRAT WEARSOBIPYIUY el i very by
one skil 0 . sal
o thﬁﬁﬁ?%ﬁ“% Eofibleid sk SOMRLERELOTRME( £ LABh 308 Hu o

pept i depeptde, I&Iﬁﬂll(alg@gnmst oo N/OFQF;@n absorathnhamhmclﬁgtagﬂalcalmbﬁpmhldtd anthe

conpris an anal gesi.c conpound n ioid sic.peptide, an
NP agd RGeS sty oS aE BT oy SRR F 16 1 0 RATIIBA &1 B wi  hout
nunbnesgrAfacORANEE \teqaldléacéﬁfu@a'aﬁ %&t@eﬁr Efatfn &Bé‘m@tarna nehigedatdee ef f ect
associated with narcotic type drugs argeted del i'very can decrease the

anmount refiderise tiarea btgeidity eff@ﬁp@dntf lsfdnpqakgr ewsgainadoecanenitraion iayebl clewareshi eve

I f d I d bl. ff
o L 4S50 8L a8 R0, SFFL SRR BRLER L s RASEIALR P S 5

for treané aaﬁposﬁionmmah@@wnﬂoﬁﬁumdl dﬂlﬁaﬁ}fl caﬁQlﬁl‘l%rdc&mflgf agnfniakiefyidtg to the
i ndi vi dual an anal gesi ¢ conpound a non-opi oid anal gesic ‘E@,ptl de, an

NOP agdngadienisms NOORQMRle b ﬁlrw%?mﬁé@ﬂ?ﬁf@alpncww tPEES IS AOF P3P
anal ge i agoni st or
N orgy PRESIEROBAS . o RolBP R Phl R A8 of NP o OB "I
cr ani ofiaatalingmembaine floidig, imddalatiag ale, availabolify wn attionadf,cakivgn bhd n@maionor a
buccal route. In some enbodi nents, the method conprises treatnment of
m gr ai riBategdale pracefularerpagics belpnpaimeation, solHbilisiag neusostlineemebiaRGat nent  of
M gr &l Wenloh iRk te AUfGds)| haROHE n%ggpsleem%h ot RSl IDCOURT i3S T cat ment
of mgrail evmt aura. Iin s odlrrent the nmethod conprises treatnent
of m grt&sm wnctehsingl mate fiux e oot rmwdad(shuéacel moddaéngqﬂi&dliaﬂgnncsionalhe nmet hod
conpri ses eat nt of, basi | rain nts t he

et Pod TEBMBIES B aTiRE Ao ST A B gi S OFS0F adi o
hem pl &fiiGcTagy @bft8nce MieS MR R QHcARNAs. the nethod conprises treatnent of
abdom nal mgraine. In sone enbodi nents, the nethod conprises treatnent of
acephal[80®2]nmi J@ﬂuambabsprpt@@rmhmmqmwsds mAe 1H¢§Id¢0hllt@mmtllg@§¢dtt@eat ment of
magfg:‘ ﬁgl chgalgtr 6‘:)dg: salts thr}/dP%{l Idates,{%boagﬁbs?\%laargg\eflzn%u% osehoqﬁ) cp cfpd%tfl,'\%rs ertn¥xegt I ng
ef fect lrﬁﬁeﬁkgsﬁp@tmi&é Qf@a@i’er@akbﬂélﬂ%@hﬁﬂe@adau@@lmp@’@lnidrﬁm(OGGMﬂ sing N OFQ
via intranasal adm nistration. [00 I n anot her aspect, pr OVI ded is a
met hod BIPOHREalRErrhaFrazphigaiie Al ciBalbbydipRlobiA RENat#EOn sihaRcernidi vi dual
conpri si e.g. a
mon: opr SagnE o SNERI ARGl 0, BEHOLBUAS of B AR TGN o O Gl
WO 201 Webitayk2RIeTnlds2i0 Vel %é&ﬁnmmpoﬁny lacids,chefating hgegtsa amafcaziogdssurc

conmpound, (e. g. .a_ non-opi oi d. naI an NOP agoni st N OFQ via
crani of%attt BEtehAGas AgRAC Ok (:réog “:Cﬁfyrtlaﬁ%‘&? A@RTF PeFREbh, buccal

admi ni StBJg@EeHQ@a sSRLd %%Ea@@@r@}bﬁérﬁ%hi%ﬂoﬂrof%}[}l é&E@Eyn‘{}?éslsaaﬂHHﬁ}iﬁftdr@t ion).
In some embodi nents, the synptomis a prodrome phase 'synptom In some
enbodi rrémheLestbmsssylnmtsom is an aura phase syrrptom In sonme enbodi nents, the

synpt om,jS,-a in e.s In so od| t.he .s tomis a

oot S HEeSE RO SRS L uedam e SRBT I SHTCUNEPR SEe

al I evi albohibin Rbridye¥anilhed vatheanCinalbesie cHﬂng&ﬁidX@ -028 $0floplotdla Y sRIcPB gLl ect ed
from nausea, photophobi a and phonophobia. In a particular e od| ment, the

met hod a@dﬁ@? iageustaad AN/RIFSY e Acagydinglya soina @sRect pdlthd preseabthveriemaseluds

ef fectiyve, dos har ceutical .co |t|onc g NV OFQ
MBI i R R e i R e s e SR T GO IN S

pr eventa@omssmﬂwm)assmmadt@edm & pharh@taitieel Gugdsidn figid Se@pripRrepiebi a or
phonophobi a. [0079]. I n sone aspects, the invention provides nethods for the

treat néﬁlﬂlbﬁ?fsp"msﬁfpﬁynéFW%‘FaYﬁS%Onﬁ‘iﬁlé@é%le eimhipations sereh. (BSg. i nt ranasal
adm ni AR pt Lk i on or

conj ungil va %c%{}%%@g?@? Jr)salttl onaga bc%;f dg%hlg{ralgﬁdgg?#éc&gaaéw%?r é? cﬁ@ﬁ;‘f"gb non- opi oi d
anal gesioajupeptd deythamuidokulaigares atound ey &Je@r to the skmrrérlrer}ﬁaﬂnammmm the pain
is a somatic pain. In sone odi mrents, the n.is a syperficial somatic
pai n. ISTPONECR FHLEE Wgster?cﬂgv ﬁ%}wapgsaér%l&enﬁ?&bafm@eﬁgf comRoyippcan
enbodi nents, the pain is a nuscul oskel etal pain. In sone enbodi nents, the
pain is a visceral pain. In sonme enbodi nents, the pain is a neuropathic
pain. In some enbodi nents, the pain ig%a head pain or a craniofacial pain.
I'n some enbodi ments, the painis in parts of the body other than the head
and/ or orofacial regi on.. In sone enbodl ments, the pa| n |s a chrom c pa| n



WD 2011/ 017122PCT/ US2010/ 043430 Vasoconstrictors are conpounds t hat
constrict blood vessels and capillaries and decrease blood flow They can
be used twoOi2atweEaee concentration of an agent at a desi PEU/USR2A16/083430

i nhi biting novenent of the agent into the bl oodstream and thereby reducing
system c uptake and dj stribution of the agent. Vasoconstrictors can be used

to decrisadainineErediiyechycsal %%lg@ualfmaw ddemhamercaaiiral 60mRINARC2R D8I gesi a by
limiti %nﬁﬂﬁ%f‘éta'h@ Plr2isBl A FQRe. ik %@&hﬁ@a'ceglp ﬁoﬁeﬁme ddinihREH&S €d

tissues, I.e cranial nerves a CNS Accor a vasoconstrictor
can be tydmomitkiresredobef dhe phdmmamtqahcqnmpsﬁfonmanmw leastpeptproteaser can be
co-adm.nistered with an ana i C |de Vasoconstri ctor i ncl ude,

Dot BB AHiEE N SO~ BHEH T BHEL L o 416 TSP HAcof AT RED! | ne

hydr ochhaedd efhe%ﬁﬂﬁic‘é{lhé'h@ cOthpbRich caOLTRLRIBRhisRE WK 9 RbAW8etor or

tramazol i ne hydrochl ori de, ergotam ne, di hydroergotam ne, endothelin-1,
endotheﬁnnn@wﬁﬁbﬁweﬁﬁﬂﬁﬁéﬁnﬁUﬁ@phméﬁﬁnMnbwaﬂh angi otensin. [0081] In sone
enbodi ments, provided are nmethods wherein a vasoconstrictor is adm nistered
to thelgasal cavity of an individual prior to adm nistration of an

anal gesi c gorrpound (e.g. a non-opioid anal gesic peptide, an NOP agoni st or
N CFQ ,[009r eAn apglgegid sdrﬁpdunﬁme of a hdreopiaRiamanstic ipeptide, SENOFRELIIsSYSt €M C

di stribution of the anal gesic conpound. In sone exanples, the nmethods can

co- adni WiCRQHs adrpiniserem it 3 desespiticiant inprawide @é@@rep%ﬁﬂbu#&%IMC pHEUMAS 3|
cavity Qof: e Iy 0, r
door encDdn @il lofte g ront BER ChI AT Bt Beh A o AT O L bR
exanpl emalgefie pomtdeoas NORmeadist of SIGHQ)cavds admnsitteredtvir a traniofreidiasabsaavi t y

of an individual prior to.or co-adm njster th ana eS| ound,
wher ei FORENF-8i QHAIASPIIRUEY it hdosy E*BE%SH t 1 2818 alc?é‘al?éésalgé ‘§;Y%1f r{iu‘)’ﬁ take and
di stri ks %Psﬁierﬁ@%d@@?ﬂe&@s'/xcth&‘aﬁ&ﬂféﬂ@y efflih 8 BY s dGtheasicRlc E&ﬁ &fdqective
dosage requirenent of the anal gesi ¢ conpound necessary to ach |eve anal gesi a
[ 0082] (ks @omoal@pb@tagesmrp@pil@tedn YR gonast er N@F@ﬁ@nfbﬂdettﬂfequng an

i ndi vi dual. risin dnln t |d

of f eot 1R RSP R At BP anE BT L P e ol oB bRl ¢

pept i dahe ke, MAPo1gQmR 5t o@érameﬁ@ ofothe Patiihd [ARCRhinGA IGOBPOSS fni B art
conprising an anal gesi ¢ conpound (e.g. a non-opioid anal gesic peptide, an
NOP ago#Flses smefjcdgyctitiongiugh a crani of aci al mucosal route, wherein the

anal ge i

i £ 9grsio P Mol S cPAMM S haclaf RTR, I Rl hileBde bARRE BR0p

a non- mgmusdomm)@sadmme@tddcbe a it d¥ePwaly depent] upon M@ ofl phastladeniic er ed in

conbination with at | east two_additional active agents. Additional active

agent s SHEIPOFIHED HE@R ABWNIHPEINGE CXIRRIE S A Yionnd AIPERTIUE ShidiBs 2 such as
nor phi one,

o1 O T DARA0E, kSO O ARGl SPUSHEE LU B

( Dar vonib@jge widintetlhwkr themtiaseydmounysdreedabioneral, iEavenous, 1ntramuscular or

2011/ 017 22PCT/US 010/ 043430 nDrEhlne dlace%y naﬁgrlne codei ne,
nydr onoF BHOHE L LR RV 0) STIE YORBRATSH o CUSLEROBHAHg Y, alow for

dext r orgRéRRLREANate@INIPHOIMEO AR e NUNRIIRNARM Widhin hl%rc%ﬂ'bfa&@fﬂrﬂcd%hﬁi’é dion.
phenazoci ne, pentazocine, pimnodine, anileridine, buprenorphine

( Subox otex@pntityoff éermanbition neadddentdghvdr thadldsand dosel widlrdsct deperad ¢biheal opi at es,
t ramadol opioid a ioidlike p S..an t hei r anal ogs
such. asoBgP R REIRaR s REr Fheb A BB e e P SErp A R aishhaisuBia Moo,
mor phi aePLRiN of eRsimN®mE phi Ns and dal argi n; NVDA-r ecept or ant agoni sts, such as
ket am ne, amant adi ne, dextromnetorphane, nemantine and MK801, sodlun1channel
bl ockerl8096Jyc hhedherageusic dosees ofen oaleasig cempongr g2 nerrppicihanakessivel

bl ocker t uch as
propr arP% P o?éj% opr%c{ gﬁ%giﬁléoegﬂ%n”m%%gﬂé g‘é“rcgféo CS)%flogl aé‘edg}gg@ Iﬁ&%&l\

bacl of eif thecpigseht aiventiar wilbddpendion d n(lﬁibﬁﬁc)f facttbﬂmﬁelﬂasiﬂhib obhaniehlagvingpodidiod
(TACA), CGP 27 492 (3-am nopropyl phosphonous acid) and %rogablde gl yci ne
agoni staéld/oéH}ﬂﬁhfé&atlalﬂ%Fhﬁé‘nélﬁﬁmf)?@%?%@e}t? ‘Pﬂ@aVaé]ﬁBllhltﬁhB}‘ Hechagdireedf such as
neost i gl isARbnPRY shrRsdy a{@c{&%re@fiéﬁﬁﬁggbpa&aﬁmrﬁﬁ& cotfifeARitRRicnephr i ne,
neosynephrine, clonidin dexnmed di ne; anticonvul sants, such as
gabapentesinedasiniglb dpbigt uf ticdsrmiRhtborkamiagleetharhdartatgesic csnmbumi;lsfadﬁmdstlered
Y27632, H 1152 and derivatives thereof; PKC inhibitors, such as

chel erythrine, Go 6983, Go 6976,
N-nmyristoyl-Ser-11e-Tyr-Arg-Arg-d y-Al a- ArgArg-Trp-Arg-Lys-Leu, Rottlerin,
KAI - 9803 and KAI - 1455; p38- MAP ki nase3Pnhi bitors, such as SCl O 469, AM3®%48
and derivatives thereof; ATP receptor blockers, such as tetranethyl pyrazine
chel eryt hr| ne chI or| de A- 317491 and deri vat| ves ther eof endot hel i n

e o T NA PN PN R ™A N NEYN™ A o " Y



WO 2011/ 017122PCT/ US2010/ 043430 Pharmaceutical Conpositions [0083] Wile it
is possible to adm ni ster an anal gesi ¢ conpound (e.g. a non-opioid

anal gesi cwpeptt/dei22zan NOP agoni st or N OFQ al one, ther @CaUS2610/043480 ons
wherein it is advantageous to present it as part of a pharnaceutical

conposition, Thus, .in sonme aspects of the present inventiaqgn, an anal gesic
conpourifl cp@biatian with odist 8FtiveA1eaN 1§D Partisalseiy e da?ﬁgﬂeﬁa%a%geac GMPPREQ) i s
adm ni r

omposi Fon o R b e ik ST N/O1G) BIPBIBERL B mite) gesi
pept i dellesiatiNOPY thg (pmtsulao paiNt@p€Yreztd. aPliammneagiegitalciata qandtfobtineddranse
together . wi.th e or gﬁgg ceut aI I% alﬁzjce table.carriers and

opt i ondPfRalge ‘M‘Fgcrhé&ia P‘é‘a APHPEPTSi O PR WRIPEHC IS not
cause %rﬁd’ﬂll]d.NPQf &le&bl@s@ﬁﬁ@gl@,aﬁbut whi ch all ows an anal gesi ¢ conpound
(e.g. non-opi oi d anal gesic peptide, an NOP agonist or NOFQ to retain
its pha[ﬂﬂ%ol Bypeciamentsd madietsyo tast fqiienztie@b}c acmvdarOf aeerntm kapwo it ddacte any
undesi r abl e Si ﬁglseffects ég[f thlcen | 669 ui t bI g.carrier

shoul d ‘LT BRFs CpmBisetesy whisly it ii Pe%\StnPn i e‘?ho 8t n‘&?%%?gent sin

the forgReh@bii@bne Aritihd, adl- ﬁldkapatw Qﬁth&fhwaﬂ Qnd’ldié@k/@hlﬂlﬂa@{mﬂddld%l Wwh&kg odor or
fragrance, but could include a desirable fragr ance or a positive (pleasant)

odor . Ah&DRip &esieptog agtivagien snpdaed datsuch eqrapguads peadetie agid, p@pykqﬁelon@»m

under |y, it I

phar mac S RESPain i B et RRM, LIRS gtk WP, RASRGEE Foy 1

t he ar tm@delqoﬁmabrmaﬁMalmheéd)psmhahzmgmestsAthass(ﬁefaRemuﬂgteqnof chpeiSaj ence and
Practice of Pharmacy, 20th Editjon, pincott, WIIliams & W] Kkins (2000).
Typi calo'plsrhedBaEN %fafprrg}algb e&%%laﬁrYeofcta?rmaéh%at.tme&aeek Beft Ordhet kB e i ni t ed
to, ”ar!a.%ﬂﬂhe 1 othe 1H§%§ﬁcre§rb?her|n§&fefésc%n bQ%E@élQpe@lr{Q té@f&%nél%@sﬁ&@&ﬁmlé@g”es' um
stearate, talc, vegetable oils, polyalkylene glycols, ethyl cellulose,

pol y(vi smylh pythe qudbnk}qntxcdlm theriaenpbonit@ibed hieteos aModels by boledte,

i soprop |stat benzyl benzoat e, di.um car bonat e, .gel ot assi um
car bondEierq RiftaT Herge Fisas BRRER CoHagtE GRaro bt byeredohlbedl o

carri erdfec R mifidtal CNSaddis! systemididide @@t NPhrtHek Thé&gs & be used to

phosphati dyl chol i ne, phosphatidyl serine, and sphlngonyellns [ 0085] The

choi ce agministcpin aslgessagompanngby b pd@pehd deliverheougex g Intaanasaly ofndttess for

Ipﬁ,[ E)I ;ua{naf(’%eglg s ta% h%rcl:h?e Sél éa%j %)r e gacg agd aé %eﬁnntd%g\g?r ngsome in(si %nc:%rs] I ceﬁ:;'[r:Jl)ﬁt egs
a spr aymeédel bzﬁfplﬁee@édtt@d:st for anangessaj acti®ifponan e{algzatsfwgemgﬁm acﬂrﬁmﬁse@ﬂaﬁ 6fla
solid), a suspension, an ointnent, a filmor a g | f desired,

sust ai RYGIRRCHEGH CRBAPHET VAFI§IN ‘@ﬂgirawéetan%wt ke diglk cgepitace famg,

transd r r

f or mul :c{ ?Hglﬁll%q{egﬁaﬁ?ls apt gspl%ﬁgl e% e rou enQ:E?» %?@%%%?@Sa%ﬁgtﬁ{e%g tlélegent can
be admgiol&ﬂena&gksi@effdce nasal caV| ty as a powder a granule, a soI uti on, a
cream ray, a film an oint n infusion, a dro

sust ai r{gﬁgﬁelééé@f’%@ﬁﬁ ap PURC R GBI in 44 eHF SPRRPYISH(e-& ABO c?ﬁt% ition
can takg,f,ng {Be0hn N £8isPor NRFRDOEH JQEbRiRFoind andQ tj

2011/ 017%%2P%#/91{JS§()1%/ 043430 a convert on e%anner For  subl %%OUSHOH

admi ni Sterrget used in ﬂlhenaikmﬁDdérBﬁemﬁy tharffece anheint of m NfORQ bepatthdsiivisterea
spray, a powder, paint or a.swab a or und t he ton For

e i < BT PRl i iR On TP Frah Spiest ey iediin SM G he eye,
the compasétd 89 oBRArdiResaRR! bad 1ﬁ’t§av%ﬁo@| HudBikcul@ FQLbdUtARoY) whi€ll @Ry FOr
adnministration to the skin, the conposition can be a dEDIIEd as a topical

oi nt mertof a@l@@pﬁn@éfecg@lall er ¢rdy ab‘ﬁtr ighrdoaer Fer swiopleotpsagesapedlpr a paint, a
film adf Orlll t’ratlono mﬁ/b% & ecan 1n lu%e bnu?al%hn%%h ted[t(g)%EI%G Lt uz{n(ljou(r:l rriers
i ncl ude’ " bt ErE ot Q% er,” sal'ine, agueous F10se °And

gl ycol syigeh thecddsagd Iymga/\dstedbousme{g t@)abf)@trses)olmg iaB&.0. T g tsabdsuteooeafg al so be
selected fromvarious oils, including those of petroleum aninal, vegetable

or syntahes &2 g tgiakout 190§ mg,ehei0-me, to abgis S4A me: pboyilremgito ahqut 28@sane
oi l, gg% the 3 1'11?‘?%] abo%lﬂ'lP@FHég oP@@ %Bh?ﬁio B¥ G RbERL S 'T{%C?%g”t 5%% ar e not

limte sta cel l'ucose, 1 act ose, ose

mal t, rclr(aboutf(] Dug,to abaltRS msg, loir ehmgé)li mgmg alesit Unst, eankzdue 0. mgnmmb(ﬁﬂt éar at e,
gl ycerol st easr ate, l§0d| um chl grl de, dried %é_m mlk, g ceroL

pr opyl éh& G2 %&ﬂ g pbow I RmAr 2batd HAL pqps 10GRe. %%5198 fedRSLeY Ope
subj ected to conventional pharmaceutical processes, such as sterilization,
and can contain conventional pharmaceutical additives, such as
preservatives, stabilizing agents, redlcing agents, anti-oxidants,

chel ating agents, wetting agents, enulsifying agents, dispersing agents,
jelling agents, salts for adjusting osnotic pressure, buffers and t he

e



natural or synthetic, which, by the hydrophilic designation, can be either
wat er sol uble or swell abl e and which are conpatible with the pharmaceuti cal
conposi t iwA.208uah2adhesi ves function for adhering the f@cwiSae00m33¢ 0 t he
mucosal tissues of the oral or nasal cavity. Such adhesives can incl ude,
but are not Ilnlted to, hydroxyprop cel l ul ose, hydroxypropyl

met hy| dBEIiRBIY, | Y & BBapt & Mg eetl ¥é§1é%t°étbﬁ9q Wngradatt kmgre ahensohy |

cel | ul %E’or(AE&trSarﬂ% SRt <09 f}’Iﬂ 1¥bBHI108! HRRGoR SGht RSabohl A1 FBES.
gelatin, caseln rs, polynmers of acry aci d esfers,
acryl|anab0m1tmgmb¢nnm§5n%;nyhmpmﬁymgkgmouuHymgcopolyners pol ymers of

anc combPiul i BBt GBS Pk AL AUESR CREOBRR of

| yophi |{g8sts RYWHE Edm MYt GBd &3] thee %ﬁl\/ﬁﬁ teniiiQ dﬁgI H&péﬂﬂlng%ﬂstH@%Ie QRd Or
enul si on before adm nistration. The pharmaceutical conposition i's

pr ef er slovsrity péhﬁ:adlazlmpambmgrbﬁ@tﬁéaﬁ Wfblﬂ rasa@m odiagenl ﬁlsﬁcsptdlﬂefd iDpsagristcagose or
mul ti - 4os rncOn‘cteaéldner Sustit d Feas gor %c ma;rng w? ran[lg eq t

phar e B conpési R4 e orFbIatig av st T PEIe © or m t o
pr ol ongetdaghipikRERINES fﬁa‘quéﬁtﬁy ach by SixageRta webkt Hee timeak @del, Feiuvtirtlerad . Many

met hods of preparation of a sustained- rel ease fornul ation are known in the
art andvegkethigesEnessesky REARTREOIOIPRaMeekeut i cal Sci ences (see above).
Gener al th I solid
pyar optii’ pEnSS SRR e bR R choP GER A RA S, (LGS ol

m croc a:pmplneﬁlg aNanmsteﬁﬁg cwzm mdﬁ/hdjﬂban Hifidctiae @miooiit dfiamN/OFQ 1me,pt1rle) Minesters,
co-polynmers of L-glutamc¢c_acid _and gl ut apat e ponIactides,
pol y| ad{lfé%r@sii&%m%%w&t & he /G RaPY de ﬁ%hbf‘daé%maﬁ%%wghm datage apga

acet at o ARMAIRhEnb A6k & Mﬁﬁlag Sruffek th GARAI HBBEIS andiyBhuth Nl € aci d
gels, and al gini'c aclid suspensi ons. m cr ocapsul es can al so i ncl ude
hydr oxydmtdal/trieés. |Hor esenpgles, gled atii qh)sanain b@irythmaa:ﬂgy lof aledu &Gy mp &t ghout 5000

M cr oemnul sions. or col dru delivery st suc l.i po and

A1 bun i bPaopAaleds bt DPegie oot eln bl 0 Recehei a2uBE BEBL Tt ons
can us&og rﬂg Qdehes? U th Abs @A rang Re 02088 to Mout NEY Higt @r ®F ndlaBbet 10dt | on.
[0090] To further enhance the micosal delivery of a pharmaceuti cal

conposimg.cn abortpkd sigrig ab@utéﬁangg@s Iabom@répmgm@lalé@t g» mg. oAb DS rdg &mal gesi c
pepti de, bofili;nld:(ja1 ?rga%g Sd 3 mgoté) alg];gl)ﬁulaédor a%z%/t}:E?S 18102 ob tlt?trl’ mgar talbc f‘mg%o

pl’ ot eases can 1 on: ease
i nhi bi ta®b6t 10WYmME, nelaueke, | mpto acut 5O Mg edaous 1 amd opdott 2%@@%%@&1@ tand B,
benzam di ne HCl1, AEBSF, CA-074, calpain inhibitor I and Il,_ cal peptin,

pepst atabAutal0 met qrrigATng mﬁﬁa%%ﬁﬁng 86 8beHt g BorlsuE B8G AE; OlcaprdpRAPPUt
chloro t I and B,
For oxyra b Pl gl e B ool s BBt A br 480 il 0B

pur onyclionmgBBI , soybean trypsin |nh|b|tor phenylnethylsulfonyl fluoride,
E- 64, Bi statin, 1,10- ghgnanthrollne, EDTA and EGTA.

2011/ 0% OB RIGuS4 @P{e@%il}Ve?Bo%r?Ifé?ﬁﬁ)QSW@PF9@P§}Slpﬁ%a%arlgf‘a?&,‘r 0ss a
mucosal Bﬁ‘c"} RHALoRNE AL AL QFida RNROPR @MEII &E}I/(fPQjII?l‘Pa?y' flub RS
conprlgPﬁg%an gﬁ% gé%lgagonpo%n %é§13 a non- p|0|d anal gesi'c peptide, an
NOP agcmrrmrls@an hldDRGD)al activealgsioy pheem tha Iaaaig@smgcmgmmdcaa@ theeaddriohalded i n t he
fornulath se enhanC|ng agents % %qancg Wﬂg rel eg;e or sg ubility
(e.g., ¥ 25‘?7?%? e PLPEHCEE A § DY re ATRAFASTY 287 P iaBee Lt 87 SSPARY 4t i on
capaci tanyangbr! Iidie eXiBipdahe EHpSISMEECdn fiRing SinalbﬂdF(% YeptREfiesdhivitered
half-llfe @geak or sustained concentration |evels earance and ot her

desi r edngn gﬂatloméfuth\aébystcgnarad@meml@ml&ageét gn, othes exaraplas.dbe eampadsigiosi t e of
del i ver of . t ce f nuc | .del iver an_t hus
occur - ymayingr A ERE Baytog i aURARAETE YopdinBg i B B alg' he

di f f usiztye hgealsS gAbther Eﬁrﬁpléi m@osﬁﬁoabbhlpfiyescafn mm)m]lpé;gﬁs la@monspreund
(e.g. a non-opioid anal gesic peptide, an NOP agonlst or NNOFQ, increasing
menbr arié cPMBingiiey withwliletenic gXytRein Y an LaBPFN@ptagPNiset i on of cal ci um and

ot her i t h I r r )

sol ubi 111002]g  be, dEEHENE MBBARE oL Al B BREAC Byl @ TER LRl

non- prQme@amapqxﬁEQMENﬁH&qkﬁhydkNKNR@MﬁhsmanMMonsmmphMﬁgueandgﬂmreaS|ng

water flux across the mycqsal surface, atin Junctiona
physi o|ceggp,0u?<i Rl RS gepélﬁemﬁéb&&%mgsﬁrﬁ\@&@ ﬁﬁcwéafﬁ

epi thelium reducing nucociliary clearance rates, and other nechani sns.

[ 0092] Mucosal absorption enhanci ng conpounds may i nclude, but are not
limted to, surfactants, bile salts, d2hydrofusidates, bioadhesive agents,
phosphol i pid additives, mxed mcelles, |iposones, or carriers, alcohols,
enam nes, cationic polyners, NO donor conpounds Iong chaln anphlpathlc

. s o




[ 0095] The anount of an anal gesic conpound (e.g. a non-opioid anal gesic
peptide, an NOP agonist or NV OFQ adm nistered as a unit dose will depend
upon t he wopeliafi7kar maceuti cal conposition bei ng adm niP€TASe@0/043350
exanple, a solution, a suspension, a gel, a film an emulsion, a powder, or

a sustai ned-rel ease fornulation. In sone exanples, the effective dosage

wi |l benplowas sqalear Vdon enayrksutied issee dha rugioglor aflayirgRpedain afiskt r anuscul ar
or SUb%Bﬁ?%&l%na&%@érﬁtl 3! B oﬁhcf‘.CQA rié‘?%ﬁ‘dﬁﬁﬁﬁizoﬁ{al Ly @c‘?ﬁ&ﬂiﬁ@gitﬂ?l | very
may allow for a nore co centrag%d evel of the anal gesic conmpound within

t he cr amordfaacha ataradh hedductegy ‘o paiifiend (paitiat Yadis it ooutdbet.i Asubjegtded t 0

del i ver Lhe.de%%red dﬁse Wil | g%ﬁo de?end on the conce?%%ati n of the

anal gedPEUIHPUGHL MAKE fEAS AR B 1He A FePETER! RIEE BYGR 4t 1B E wi thin the
skill  QbonOffdith diseficaid eitHePOSRimeldlS of hEMiARAYS FEmARS 8gSpAh” AkthdPRY %@@& c
conpound (e.g. a non-opioid anal gesi c peptide, an NOP agoni st or OFQ in
t he pharmmagsers thetadangargedsim Dolscny ordh 10D mre TheMaddis sofilarhe apd &peint
inventionéqul deB%nd on. a Q%qp [ QQ‘T%CtOR%,§Q§Q a sgﬁe‘ﬁﬂﬁnh%ﬁ

conposi THIERCARYHAIRATHT QAEEEH B9 hdoARLl godi 88%1) Und? T8

bi oavaiilmbinkbley day chh8lt&hasely bowed. Ckinadné WAS, kabhdfesid dompluhd cagy the
desired frequency of adninistration conbined with the desired single dosage
of t he ToBrqpivid apyacanpenide: weNOPraoripargasy/OFEbpapsidads Fansidsrsdiodase ad WO
2011/ 017 - j.n | DRt i [ (s).
Partic aégﬁgggﬁﬁgg%égéggggﬁggﬁgﬁﬁgggés.ct@%ﬁﬁ%%gﬁﬁ%gsgﬁﬁg&%@%f%gﬁ%%u

anal gedocexpeni¢ dehanga fiNGPO agdoi AbmaY toN.OFQ wi || be chosen to maxi m ze
alleviation of the particular pain to be treated. Pharnacol ogical data can
be obtgé&ed f§on1aninal nodel s and clinical trials with normal human

vol unt €e8¢Br>)p4%t"ent s experiencing a particular pain by one with skill in
the artrg1$]094h FXP&NI EBAIRINATREE] Sod-BpibRSnaloRtic PRFARE S NI st ¥r Of
agents are known in the art. Aninmal nodels conprise tests which include,
but ar eN/ABIQ) drmiphernaceyticat edrinposiedndconmpirisirigrag, angleesiy coqmpowrnie(ewr anhiing,

tail-fljck ith | Apd_cheek/ i thdr awal in_the pai
ccept PSR RORLAGRAE N OE e B S TOEC ARSI R Ry b e P

pheny! gubReAAI sdrcBPini h@ibes dP8idfesdnd forRful bont beddmBLe Rtk VRl QfiSe, PUERotas a
hot plate or a laser. In particular, nodels for craniofacial or head pain

uti | i ziligiteddet stsmekting sabete fligaidafilleresapyeesy liapidowppyaios iazengss o Herinativede| i ver y

of for .del I . r e t . . face are
avai | o S e chMBbt Ol oS! it re Bulocy BNRE Sumt R0 SR, o7,
anal gegilscearhit of the eSmpssitidh idshd meuthpilelesadplecwithadel, a fileakcsiampésa
described herein. Mdels can be used to determ ne opti mal dosage ranges
wher ei fiT@RPeEREI2JEQIBeHYRHEIP PEBYFRs in a desired anal gesic effect with

m ni mal a i i > to
R R AN T L e S S

i nt r anasdivldpal apldrmestutitdrcoarpabiges wheedfirf ahinastratiretocthe bscal @avVs or t he face

and at t hi ndpaws, | o) i nst ances, , one nodel. can he ed to test for
ool o ibingal GREs RS aTEne B2) ENISE by AR RIS rfiat PR GRnievic®
phar macgHicale, GOMDASI Al WGHiPI b ARNBlLnb 3HADE I BSyahs, LeiReheck, ear

&
or face can determ ne regional analgesia while wt dr awal encies at the
hi ndpavbottiny. ddessranid peestivetigd-tbabpraysahgadizerseddse ¢gnhaldro@gBjregpwriztcadasd above,

an effective anount of, an anal gesic conpound (e.g. a non-opiqid anal gesic
oot 1 ad RS e 8e 7 bR s TR REHER " § KenBeT PR B sipos L on
bei ng us@sint (hustdogrived beidw) B ek erakbyint. e scthé epbbi tanaivbutate lecave MselQ
pepti de adm nistered via craniofacial nucosal admnistration is |ower than
dosagesMBEHis\geBiaincHevige acapsyled tblofd peespepyor idadhesi vupaseh that ig plaged] |
intravepous W%ﬂhﬁﬁgﬂﬁﬁgﬁﬁﬁzor subcut aneous) whi ch may not achi eve an effect
at all, or %nly at very hi'gh doses. For exanpl e, dosages used for

adm ni g0168]i oAnahalaesid\¢Dhidupe i g den@aopibhicdnaliesic puptider en NOIP dgondst @d t o, an
effective amount within the dosage range. of about 0.2 ng to about 5000 ny,
about OVORRY) o 3 PABBLRCCHIRTH CPRIPOSAHILROTEPTB gt LS G COMPON G S BBt 0.2 ny
to abo 1&9 gn esi HC,OJH%\I@E ag&lig’tt@lﬁ/o%% becﬁiﬂgngednfg tﬁ@cﬁﬁlﬁfdﬁvégp ng,
or 0.5 to about 100 ng, or about 0.5 ny to about 50 ng, or about 0.5 ny
t o aboub offfer nycowl tisdmosigroOndtheyyt m abouberld diffgretriompdetiorB.sbehmgy 4 bquathout 5
ng, or about 0.5 ng to about 1 ny, or about 1 ng to about 100 ngy, or about
1 ng to about 50 ng, or about 1 ng to about 25 ng, or about 1 ng to about
10 ng, or about 1 ng to about 5 ng, or about 5 ng to about 200 ny, or 5 ny
to about 100 ngy, or about 5 ng to abod® 50 ny, or about 5 ngy to about 25
ng, or about 5 ng to about 10 ng. [0099] Dosages can be adm nistered in a
single dose or in multiple doses, for exanple, dosages can be adm nistered

M



WO 2011/ 017122PCT/ US2010/ 043430 anal ogue scal e" (VAS) may be used to assess
the reduction or alleviation of pain after adm nistration of the anal gesic
conpound.WUAEIIi/(mazlo cm hori zontal or vertical |ine w POTUSRAANIBOr s at
each end, such as "no pain" and "pain as bad as it could be". A subject or

patient is asked to make a mark on the |line to represent pa|n intensity.
Thi s el RP: 326 6riViEl ABA THCH; ¥ PaneNPHYEPHHEPT Caht A 8 LT A9 Phidfer s

f rom t NeeschPink@ilby (ROMRMod! LodbiE AnRRLARER &1 MARIALAR phaffeicgm 0- 10 cm
or 0-100 mm The VAS Is sim ? to an 11 point I’IUITEI‘IC&P pai n ratlng scal e
wher ei reofhpesjtiah svherein paministation isGlieqedlts thelven)unoti st orpahar niuragil tiabies, ' and

on- opiGHAHE i R COE Bthedt: “h e Sai e Foge afonr Cre pugEy qanti &
consi def;ggl AQ1 havign, an Bﬁft&hwrarﬂlaadheélee/ﬁa&h @Hat ﬂ'p%lad aﬁ@étmt&tlﬁfrﬁa%%al\AMen

there is a change of about 30%or nore, for exanple a change from9 to 7 or
from5ttSQUQa50unDéh¢%@ry Systens [0103] An anal geS| C corrpound (e.g. a

non-opl angl t| de an NOP. a i st.ar. har ceuti cal
oo g1 R SRR P i € B o SRS R eRbe Jerde af et RARLTE oo o

pept i deN/CaFD) h@@%b&lcapéo d@ﬁia)n dspridmedinspeRsad cbapéliRl (BYcs abn-or

subl i ngual surfaces in a nunber of dlfferent f or nul at| ons or dosage forns

i ncl udiapdpid pualeesdt Pantige+aadNB agenrist ar O gnayas) aéi@rgnlsnemgidpdher $Kin ggjscalp
| a5,
conposi ranri O SEGRKPe B REET AR ue SN Bhbt] o)k ARRLTRERIC G
pl acentridadhtsivdipatclooipasip.t Thus, imsdntteaspeats bf thé@resemantﬂnapnmdlhetao@el afilm

an ointnment, a dropper, or a _bioadhesive strip or patch, [0104] In sone

aspect <ogwprisp admnitering toap dpdivighal a Harmaqented Ce@ﬁﬁ%ltl%waerﬁm stering to an
| ndi v diggin 3-RIAITBEEYL] fAhe CATRPH!rhQr WA &l ARbNIEEY & O sbifet e
buccal and/or sublingual nucosal surfaces t e oral cavity i1s by a

del i veraypd:eauaneccu‘ﬂtte effedtweeiloyagdetmquatxsa:nnuamﬂudéun dbdtopi 8 gelot filmmnart ed t o,
unit dose cont ai ner per aze bo tles, airless and
or eser VatyaL e baoudiesE TRl el BHASERHsFNERE Sahe PaEs 190G dose

i nhal ergpecld)@ pHginhatelitcat8thsRittAMmBELORIEnREEPL1AdELINh $hRldeARaIROGUT at e
effectlve dosage anount (as described below) to the oral cavity. I n sone
aspect saneatmoraélm athat aspedts estdonwosivion guyhemdministsreddn the heusulicutanepualydapsul e,
tabl et, Qzenge, or bi oadhesi ve patch that is placed directly within the
or al ca\Af [ 0105] An anal gesi c conpound (e.g. a non-opioid anal gesic
pepti dE[OlW] NER aagoevistorfpould CEQ) a 6n-apiplicdnaresidipt dpt e, O NOPSidohBhor
conprising an anal gesic conpound (e.g. a nonopi oi analgeS|c pepti de, an
NOP ag ) apheyrayceniEsal BRMBYSHRINEERPTIE & PWeAndlefpia fepPoEndoe- & 8 Neb-her

SRR R S R S

oi nt mergowaered dviligaithesalwerayasispersions hosepirogdagel, film sovmtaspeticughfa t he

pr esent nventlon t he net hods co se. admnisterin o an individual a
phar madBRf PeRfNeEEn o IEe iekal bYaﬂﬁﬁigﬁtg;( %ra%lf it 8o Gedb Y8 he

conj Un%ﬂn}é@n oF b;péd'l‘)%{uc%@ Asadiof. 'I\'ﬁa%h!le(ﬁugﬁ&%@y LherEHried &t%%g deveLt s, an
accurate effective dosage anount is contained wthin a drop, a gel, a film
an oi ntin@ndingybua nbi lmadﬁbm vt paieccnntahaztrs ipsmplspegsl divprect, kyueont ottlée nucosal
ti ssues.around the e 0106 naI lC co B%ﬁég g.d an % opi oi d
anal gesﬁlr “Hép P’E‘féewé 1 r°n ?er %S)es 3?““3 9P CRFAEBIREASi ti on
conpri sin@rabl praé aas lf&nf)OﬂiEfékHaddo(s@anaIe@s a@@pﬁkw&eaﬂ@t@&ﬁd&enﬂfaﬂd@m an
NOP agoni st or NN OFQ may be adm ni stered to the skin or scal p in a nunber
of di fflérremrtambthamhatdﬁbmy dedikpe protegt theqiml@lfroal appragyinatipngar chemical m  an

oi nt men adhesi ve t.ch_or  stri in . so 23 ects_of the

ot osentieyafivr dRERREE: HuBabSTaRla el o M Dinuloh oS R SRR Y aul
phar macgptdpeiate @@ﬁ‘pmﬁeﬁtlf@ﬂktwagé.@aah aelip e84 fodel @blubd dd d&eitngide tvdidhhe skin

of the faceor scalp, e.g. anterior scaI]\F skin. In sone aspects, an accurate
H

ef f ect inieal dsanddivahoaten] is NeQshRRArARIERIN FsRlrrag dFlbisTy systans arg kRgWin the

oi nt ment. ds@vé}hpaqgt?&ﬁb‘é?m&lﬁéﬁ%lga' patch that is placed directly onto
the skin. 1 n sone aspects har maceuti cal conposition nmay be adm ni stered
to the [6k08] i Ah raaﬂgesm&drypd:mdi(agea:mbronploidmmtghab paptiec his NidReagoaisposi t i on

may be |stered to the skin. subcutaneousl y injectio [0107] An
anal geﬁ@)rp harpaseptic C‘HBHO%tb‘?fb‘?oénpéﬁéﬂggaé‘s%l“&*)gﬁélﬁfP@BW“ﬁ(eI\%o@n%on| st or
N OFQ or a pharnaceutical conposition conprising an anal gesi ¢ conpound
(e.g. a nonopioid anal gesic peptide, an NOP agonist or NNOFQ may be

di spensed intranasally as a powdered 8# |iquid nasal spray, suspension,
nose drops, a gel, filmor ointment, through a tube or catheter, by
syrlnge by packtall by pledget (a snall fIat absor bent pad), by nasal

PR T T T R . S N T



WO 2011/ 017122PCT/ US2010/ 043430 opi oi d anal gesi c peptide, an NOP agoni st or
N OFQ may be conveniently delivered in the formof an aerosol spray using
a pressurw@ediipaecike2or a nebul i zer and a suitabl e propel lPamtuseooloysddng, but

not limted to, dichlorodifluoronmethane, trichlorofl uoronethane,

di chl orot et r af | uor oet hane, édrocarbons conpressed air n|trogen or carbon

di oxi dePPioifh 2R pENGPeRsige 1N OB dapsor HOTHY swe) heponveriensly defizered inthsr ds t he
phar ma i i t he
dosagquﬁﬁfﬁﬁgﬁgggﬁg n% %PFe&R%%&%$%3%§fﬁgagﬂ@%'%zHFS ggﬂﬁgégﬁggmgccurately
neteredndnmmgﬂnnh@&mﬁﬁarhedmhkm@hﬂmndekﬂmeetadﬂamﬁmgemnmhmmnpound (e.g. a

non- opi anal gesi c_pe n oni st or N OF arpraceuti ca
componi it SEmaror Han Ay Gkr BB ComBmrE: PErogen B tsRebBrBRa Ahal ges! ¢
pept i dewer®bl YR n@&aﬂl'r&tthé)[)rdﬂéﬂzt@)to B@m%ﬂ@mﬂ%@'the%‘éfrﬁé/ceﬁﬁca@-c@tﬁﬁgﬁt’iorp@ﬁ‘ be in
a formsuch as mcrospheres delivered by a nasal insufflator device (a

devi ce thocisk ofa areyagizeg oondesl, thgdosagsamnitinmycbeacomtrplled by providendhoualye tsr
pressquﬁeqwgp%gige can&%%ﬁ{ The insufflator produces a finely divided

cl oud { A A SR i P%spheres The insufflator may be provided

Wi th mgeneo|t oTeNSLAS tadﬁhﬂ!r%hraﬁél%’_ e @mpounte b anhébpiidmbpeae papaient  of
the pharmaceuti cal nEPS't'On powder or m crospheres should be

admi ni S0EY@H apepigf %N/O ) praipheewealmcel $RRRASITPAECOPRVINIEE aBranpigesiospher es may
be use n Y tle or
A e S e I R T
ntcrosphen¢5smpyw&ﬁchnbéedaﬂﬂhﬂn@heeﬁ&ubgﬂeueheaexaigﬁhammhnmaﬁhuhe or

ot her sjngle dose device adapted for nasal administratiaon. The insufflator
can haVireandederte blew & sasdgmaer. or prRosRNtE 3&AVith of e Bedy)eor ressinized devi ce
t 0 proviefioNQlngsert Ahe &'&*ﬂff‘ﬂ% odh%e§a ‘PiBNngi‘YlHQd’\%ﬁd’ oFﬂl%@ﬂé&M& ofan be
delivered to the nasal cavit 0110] sal delivery de es can be

const r ustcedplgrenothd inadtlator masrbem5®1dﬂd witlahgeiss t© eosurp odmchi{tetign ofia

non- opi oj d esi c . .pepti d i st _or. or a harnaceutica
Commost LP U TR EFAGTRH AR e SRPOR g IRRdRioB d anal ges ¢
pept i danicAiypNeEs 3BAN K addfiniNeEICh aV&ﬁ?rﬁf BishiRaBR B HESTHe fovmReBnd or the
conp05|t|on is delivered predomnantly to the inferior two-thirds of the
nasal daquyherﬁbmaeban’fﬂ lretcme Watﬂiglmen%ﬁﬂ@tmswbtchubpromdedn“athclaebqttlemy devi ce
such as o?ita?n%r %Ior tﬁe Q crleran cr her S % ern t ele t Et S&)er mlcro qle?qarﬁ geuti cal
conposft|on i SoTmeehani€al 1y 8 %ﬂ¥ Yi'nf BYYOT A WOTORTTUS "B The

nasal cawdtiyto adagsiEyveychias ergetdme caplsl,iﬂ?d’ lo@btheeghgla dofe ddw:erhatsptled Ea\Habl .
Alternatlvel% an anal gesi ¢ conpound (e.g. a non- ogﬁold anal gesi c pepti de,
an NOP adgumissiticy Tearoftlyer eandliye meaeutick as aeeff%e Ripdnores it ¢aPwg Oan

anal gesj t or
N orey hereRTREU ol fetholdd iR Rh b e COPIE B AR o Tal bF aBlBRAT D
dlrecttpM&ﬂemﬂnmvmi t he conp05|t|on in the nasal caV|ty, for exanple, with

a gel 2011/ 017122PCT/ US2010/ 043430 oi nt t, .a nasal

dr opper[ﬂlgﬁ\o NB %Qﬂhve@f 5@1%6@ r%ge SORSHPHE P@@Of}lﬁgﬁo Qﬁatltjeépengg%&ound (e.g.
a non IJN@E 1\%@{2 ad
pharnaggutng?&%%%§§?ﬁ¥?§ﬁhg%' #féﬁng 5%8292%%ggﬁeﬁionpoag% (e.g. a

nﬁn op|MaMWatlgésomp$m@$]n dnnpr&mgj\dmbra@ﬁsnpﬁbm@ouw @rp noaiopived dl@llgas];er ed to
t esuper of. t or t t.he.superi or Ion and | nreri or
ogi on Peplid 2 NI Gedin: oo RUOBRT wePb e PSSO f b A SPSEREN it hods
conpr i sl @teﬂbﬁﬁﬂdﬁﬁy&@tlﬁﬁnfeﬁ@t M o thdds @f'th@'?ﬁ.’seg@ﬁdfu@ qFRRAMNH e ( Be Angld

non-opi oi d anal gesi ¢ peptide, an NOP agoni st or or pharnmaceuti cal
conposiaf |dtﬂpeemnpfr¢m|artglla¢ryalﬁwpgemh@8@awb@1m¢ﬁ of a1 glsu@am ﬁ@l’p bl sathat §esi ¢
pepti de phar acelu:¥ ca{i‘gom gttimonr 18 meqjq}lczﬂpec{l {.El‘/d%g me Ft ic at otf 2 n%g‘aﬁal
cavity " VR HasaArPadT Vel avice. fRe“nasal " de |very davi ce "¢3n

i ncl ude:,avimtandawlasatfrotn merseplarto@ redidi &f O BEsaCodVigl PEfeSnativblyPars piad¥Sic
droppers, squeeze bottles, airless and preservative-free sprays,
nebul i ZOPPouR el iariearepiaid appleesiqperide. NP iaamirter VORI Al at or s, and
-dir
o ¢ SPBRRLILE Y RS S A5 AR RO CT BB IBIRE kS,
nasal qeptidley/ an NEP a ngcmﬁt od A/ OV yardlea/ded:@emamo be ihferiosiwgthérdaof thedakdlvery or
multiple unjt deli sone enbodi.nents, the nasal delivery device can
be consctamhéélrwt@ % ettm? theEIaP Qs FHIOH; 18 Hisy sl FaBiy - dOpHapRke &ith cgal. an
conposition is nmechanically directed towards the inferior two-thirds of the
nasal cavity thereby mnimzing delivery to the olfactory region. In sone
enbodi nents, the nasal delivery devicéScan be constructed whereby the angle
of dispersion of a pharnaceutical conposition is nechanically directed
tomards the superlor reglon of the nose. In sone enbodlnents the nasal
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[0113] Kits conprising a single conponent, for exanple an anal gesic
conpound, e.g. a non-opioid anal gesic peptide, an NOP agonist or an N OFQ
pepti de, wbl2b1iganeeal | y have the conponent encl osed i n 2CTanse@Evoe43¢e. g., a
vial, anpoule, or other suitable storage container). Likew se, kits

i ncl ud| ng nore than one conponent nmay al so have the reagents jn containers
( separ S@MENER DAl MRS, 8 dEypPer. 01 3 ploaghesiyendip-u AP PAdve B 3anAlgeti® t he use

of the Ay i W how t he
cont entclgh%pomigc% t%lgr lﬂggggﬂ?@slé 3an81p\lt© %g%%ﬂh%f s of tcﬁg i nvention.
| nst r ugthaonacestigyh compoditmornt ¢venpkising of anhlpesic cvmpburah(esq. e nbywpmacﬂ hyalgasid t en

i nstructions on | abe ert a.paper s i ncluded in
the ki dEptdan b aobuBPEY Fiche b FisaeS v aypdif bbul e e L aF 11 od on
a rragnq;ouﬂpthgrsup&{drq;@élor%&{ﬁg@logke%lg()n are al so accept abl e. EXAMPLES [0115]
The invention can further understood by reference to the follow ng
exanpl e[Qlllfllm Ehlsanéom@spe@@d)ﬂﬂye masenbinventars theanétbedsaaethpaise adioinivieran t o be

| 2011/ 0171.22PCT/ USZOlO 043430 116
hot) vi (9 ag FATRLE oh oodlPe GOt b B R hofRBR R IR0 B ho U ik 00 °'

ChangesorlN?dFQ})@B@hﬁ&a@éﬂtﬁﬁﬁéonﬁfosﬂoh%h% ingiaf ah A8 HANEEM (S?tlnGQé(EOzUﬁorheatl ng
of the skin typ| cally usi n(gBan ear e face or a hindpaw. T

appl i caPian apalzesimpanside. WrNABaZeBHr SHOFQ) ovheraia éqil)nmsa@ﬂamo theaesalo t he

ear, e r v nci es
o B L AR el P el AR Y RN i

t r eat mentwit dase boiithiatrsapahg eEagss didppeBaspetdeeboktbts eaitysstaad prdshdnavatree

Transmucosal or_ transdernal adm nistration of anal eS| c ents to the

tri geniSREYSTEPYEZa D dpgiaalersy prganied d?ﬁérl@l@l%g%ﬁf e fféigm -rghtigngl t est ed
for redional FRAAN &Jw@@' qoRRR I B Rl RmiiOR: PRI~ SRR PAb:RRT ! Of
arat's ear is innervate branch of the mandi bul ar nerve, Itse

br anch zmrioulnh eistdlesayﬂ‘)ﬁd hallowr)m uhe naaéﬂ] usvinf tBre masd aeheny deane cm:lveeﬁas gingle

| at to, yithd Id di cat i a. larly,
change 1 Gl 5t FARGPE T Rl e e R e AR B BN et o a
gl obal wRNAheRRkE Whdest the bAJA BF dﬁﬁéﬁloﬁro?a@ﬁ%ﬁ%eﬁt&aﬂc&ﬁﬁé‘sﬁr&ﬂqw li ght/dark

envi ronnment and are provided food and water ad |ibitum Efforts are nmade to
m ni mi zreeCdilra@@'dilﬁ directegid waksly weseinfdrior rqwﬂ@rdscﬂf tzenavall ogva émrebRamglrmzmgI ightly
o PTG B 85T B BLTE O oL
via a fdobﬁhmmd xcheﬁralky Betafglt hﬁdfspél’é;lroﬁbf@)ph@ﬂnm%butﬂﬁl &orﬂ[ﬁoshﬁinhs arEBanically
Characteristic responses to laser irradiation are a retraction or

wi t hdr gliEgrtegftowes geisHpgriar depienpt themnose §n§@@6ﬁa§30§mf‘@ﬁs theraed f8lVEYi nul us
by the e of the
ot mu ST cap bEESBLLTUHELL O gl S R SO Bt AL L EBORNSELS nas
to pr evfﬁmhamlcslgudarcd:aaaiag@arc{sﬂbbﬂ&he EffErldnmdlsupmldre@mmgafolﬁe hatemcyornnd t hdr awal

responses to the ear ul ses are a lied to the portion of each ear that
is inn HRCTY ﬂE%anﬂrCieg'a vick@nayebe apfuated PRAIIOAIRBHAR, dsdinehiag i
after eggdfiaRid 1ﬁ§uc%h|aﬁéi"b8ﬁn€i‘él r?J ﬁﬁ%&ra%le%@t%ﬁﬁoﬂ & thmglﬂ‘ﬁ%ﬁcgutﬁ‘é] muli on the
sane ear. For baseline testi | at ency w t hdra responses to the

hi ndpawonopitibs.e smee @:plpﬁdlmdnts,ctht blearhiapcipiawl. coﬁ‘m@sm@n nud gtli BDim,sirdaen,i s
changed . fteF1 eachaﬁ) C!irseal vmn at. least. 2 es, i betvvee 2.stinmuli
on t he ¥X IMAFAR CTEst PHg @ 852103 SV {5 C8‘F1P°¥1 'We'%anal ysi s
of respReasa thENeredbf td- ﬂﬂd@@ﬁﬂﬁéﬁia%l'cﬁw%ﬁlfﬁeos‘hﬁ&% 1@ﬁl driveastingater who
determnes the |latency of wthdrawal responses to t% | aser stinulation and
who i s aprtiodgaents. she methpdeincda intgpnaiab sdmingstrpgpn Af preanapgesic pompguibd &g iane

| atencigg,, 1018 ﬁéﬁs' NG %%ﬁt %ﬂ@Paadgr‘uQ'o%t )'o?tar%Qran%a%' 1|1t cal dhSostdbpol ves 5
equal f(? iP 0 6 y pIrp a} vofune of 50 pi
over 2Q:ofﬂpﬂising5an aﬁbngeﬁé teapowid (digf 4 ﬁbleaplodbaﬁﬁge@lfc pptidyg amNG&Ba@msﬁ ofy/ kg

N OFQ on | atency responses is exam ned. To assess the |ocal anal gesic

ef f ect , VK vaheatin jhe asmipisgadonoyses poawhdeliesy dadecwitaan gagle 6{idisparhen poi nt s
af ter agant.AdRLAiS ik Baed? FERGTEiL SoSTLCH e AR ga'%ﬁe Guhlifighe the
| atency responses are tested at varrous time points after agent
adm ni sinaResionompound is admlmstered after a vasoconstrictor, or the superior reglon of the

nose, or both the superior and inferior regions. In some embodiments, the methods include
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Exanpl e 2: Effect of intranasal nociceptin on thermal nociception [0120] A
t hermal noci ceptive rodent nodel was used to determ ne the dose response
rel at i onswoponfoirrzer anasal noci ceptin to 1) |atency w t irdTais010/0243@ur at i on
of effect, and 3) to provide evidence for or against the hypothesis that

the anal gesic effects of i.n. nociceptin are nedi ated centrally, |I.

Equi preRtanss adarstraios of 91 20312Riihierhrauad & iR pRIRIdAR A les bis PERIESS- 3D0g) per
test r | NPy ' e nt rations: .0. L ng/ m ,
5o cTPAREYSRN T Pt Bkl SAREER KOS o B Lomly

ur et harle.g. Andebpmldml gsirgeptide, bn NOP agdnist ReNEDEQE ehBeutre admini d2idh
Yeonmans, " onses

D. C (i’irec, V., and Proudfit., H. K i ceptive re to
ni gh orisPoA At NG drsidealils wLARICBUL IRENeT gt P Ea A G B RAEFTIEP ent
noci ceph®rferidt thvbahirds 'thebs‘ﬁB@r‘i'erE%bn,%f'b@ﬁ%@tﬂnf?ﬁéﬂhnﬁ%@?&}m@ o HED -
Sherman S. E, Looms C. W "Morphine Insensitive Allodynia s Produced By
| nt r at hasalcagty ybeéminntbe aplgdsec ¢anggonng isgeeadnhioisicrediwiRhn'vasagonst(i¢094)
56:17-29. Thorne R G, Pronk G 1, Padmanabhan V, Frey WH. 2nd. "Delivery
of | ns%iitsn- Like Gowh Factor-1 to the Rat Brain and Spinal Cord al ong
O factory and Trigem nal Pat hways foll ow ng Intranasal Adm nistration”
Neur osqoerzie PN hde2fi 48 kit®€or datrlying RS hnyasit the hshdd® de3libdDBére@PIKIB | N
saline, norphine and saline. IV. Test matrix/flowhart ) )

are provided for use in treatment and/or prevention of pain. In some embodiments, the kit
comprises an analgesic compound (e.g. a non-opioid analgesic peptide, an NOP agonist or
N/OFQ) in suitable packaging. In some embodiments, the kit comprises an N/OFQ peptide
in suitable packaging. In some embodiments, the kit further comprises at least one additional
analgesic agent. Kits may further comprise a vasoconstrictor, at least one protease inhibitor
and/or at least one absorption enhancer. Some kits may further comprise a delivery device,
including but not limited to, a device for intranasal administration. Other kits may further
comprise instructions providing information to the user and/or health care provider for
carrying out any one of the methods described herein.

[0113] Kits comprising a single component, for example an analgesic compound, e.g. a
non-opioid analgesic peptide, an NOP agonist or an N/OFQ peptide, will generally have the
component enclosed in a container (e.g., a vial, ampoule, or other suitable storage container).
Likewise, kits including more than one component may also have the reagents in containers
(separately or in a mixture).

[0114] The instructions relating to the use of the kit for carrying out the invention generally
describe how the contents of the kit are used to carry out the methods of the invention.
Instructions supplied in the kits of the invention are typically written instructions on a label or

package insert (e.g., a paper sheet included in the kit), but machine-readable instructions

(e.g., instructions carried on a magnetic or optical storage disk) are also acceptable.
EXAMPLES

[0115] The invention can be further understood by reference to the following examples,

which are provided by way of illustration and are not meant to be limiting.

Example 1
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[0124] (A) G oups of six rats per test run were lightly anesthetized with
urethane (1.0 g/kg, i.p., titrated to mnimal activity in the absence of a
sti nmul us)wO3Shavarerz2and Loom s et al, 1996). The |eft an@#Criushaloniseks and
ri ght hindpaw were bl ackened with India ink to all ow even heat
distribution. [0125] (B) Each 200-300g. mal e Sprague-Dawl ey rat was

subj ect[ﬁalqlo PBF YRRdP FekRetviY 8hdl %r}aé&eswomeumélfntarélﬁawfi?lgﬁbyaﬁ@&@nand ri ght

hi ndpavi’ncfl&red %ﬁér?@g I/ %teh@i%g gcﬁﬂeé?%f Qltﬁ'@[]atval hSes gn&é t%ef{oxﬂﬁg he& '(9 @he( sYi‘ﬁ‘P mans

et al., 1996 | ber testlng, heat 1 ntensity was
adj ust agpibsllyahsiey amcgarlthefas“ﬁpphyundphWa@éaumfapphdauouQédo}mr@]tecnm—cdﬂa:mqntunti | a

D011/ 0 1Py Bt FAs De9 08 k3 The ok L ARAPGY ARRE Ul P HMEMIEY 1 vol ts) was

not ed fRgveREk. ankdiRles oTQzﬂﬁﬁh%@hN&%e@@H@rﬂ&ﬁs@ﬂatefd% bk sSiHR cdaARM esi@ cut - of f
| atency of 20 seconds was used after which the stinulus was term nated.

Rat s ndreatre@mmmm@amatg@sms mm@lsfythvéatclagéo ofithgmwed Trnweneosekerl uded from

t he st 7 For delta ) theh nsi t.

s ust disePRr bl & §lake abBEt  BF lndPuah BErdaRhed Bt SR "S5 c onas
was obs{@wee@!;soaﬁted baih @86 bé YesRERbi RgichARMS Y @thban aMflbsd eff€ss. NiHeadstt0r each
animal . To reduce potential tissue damage, a cut-off radiation tinme of 6

secondsxisal pgs @f ap@tt%eah@tlnn@w% By adransh o6 the meidibider nsrveggsalon brangler e
excl Udeq ﬂEler t?%la ﬁ&rlsl/gy T z#?eg]tre%@eﬁg%h%&ga%gﬁ/ %\?\C}I’BQ or thcthjagzaf Me ow ng.

[0129] ranasa see ne et a 2004) of
sal I ne mulﬂﬁmn@mgmné&ﬁlgeﬁmoSlrmmﬂlﬁa(ahmg/elig)he[lﬁ)ﬂ:ﬁﬁ}] to-wiitirawal tmevof sal i ne

nomcegtln (5.0 py/kg) [0131] - 50 i i.m saline or norphine (0.25
rrg/ kg) thehndpavepiould indich @%@IBW&W%HO the nature of substance given.

[0117] Rats are housed in a 12/12-hour light/dark environment and are provided food and
water ad libitum. Efforts are made to minimize discomfort and reduce the number of animals
used. Rats are lightly anesthetized with urethane and placed with minimal restraint on a
heating pad to maintain their body temperature at 37 °C. A laser beam is directed via a
fiberoptic cable to the rostral external part of both ears. Characteristic responses to laser
irradiation are a retraction or withdrawal of the stimulated ear for 1-3 seconds after a thermal
stimulus by the laser. Laser stimulation is terminated rapidly after response of the stimulated
ear or after a maximal response (cut-off) latency of 30 seconds to prevent tissue damage.
[0118] For baseline testing of latency withdrawal responses to the ear, 3 pulses are applied
to the portion of each ear that is innervated by the trigeminal nerve. The stimulation site is
changed after each pulse allowing at least 2 minutes in between 2 stimuli on the same ear.
For baseline testing of latency withdrawal responses to the hindpaw, 3 pulses are applied to
the hindpaw. The stimulation site is changed after each pulse allowing at least 2 minutes in
between 2 stimuli on the same hindpaw. Testing sessions are videotaped for off-line analysis
of responses. The off-line analysis is performed by an investigator who determines the
latency of withdrawal responses to the laser stimulation and who is blinded to the treatment
groups.

[0119] After measuring baseline latencies, analgesic agents are administered intranasally.
This involves 5 equal 10 pl applications to the nose by pipette for a total volume of 50 pl
over 20 minutes. The effect of different doses of an agent (e.g. 5 mg/kg N/OFQ) on latency
responses is examined. To assess the local analgesic effect, the latency responses of the ear

are tested at various time points after agent administration. To assess the systemic analgesic
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[0133] (D) Wthdrawal |atencies were neasured in response to radi ant heat
stinulation of the left and right cheeks, followed by simlar neasurenents
of resporwe 2batanees for each hindpaw. Each ani mal wasPC@4Se@00s$343@ it s
specific radiant anplitude (volts) established in baseline testing.

Measur enent s were t aken |rrmed| ately after dosing and at 15, 30, 45, 60, 90,
120, 150fech iy lagpcnieaPpeeet falaf%ﬂarr@ g GUSAPL (AP URHTS PREVBAlEEREHi zed by COR
i nhal atddﬁﬁmst’fé{tﬁﬁﬁ. Met hod: [0135] Rats are placed in a supine position and a
pad is I nserted under the dorsal neck to extend the head back toward the
supporting surface V\/nere t he upper surface of the neck i s kept horizontal
the entire ti mxapay of't @ agasad b pti mal ndeicéptiomdmi ni st er ed
intranasally as drops vvlth a snal | p| pette every 2 mninto alternatrng

Sooce (0131e A3RAMmaE Rcioahit€ Bl A%\ Al o e MificGn BRI Bond® B0, i

cont ai neRPodRY dt@iradailalocit@ptidtodl ) Qi yNeEh AW SINR) @fradish diﬂeffeE:O&ﬁ@]S) fof drops
are adm nistered to an anestlﬁletr zed rat nore rap Idlf\;‘ét han what is described
above, Rrpddecyidenceifer gr againgethe Wppqshesi tBptthe ppalgasic affpstsrodt. nnpgri¢eptia are

r espi r S because the drops do not have tine to be conpletely
absor be gdl%agkéﬁfaﬁg bei ng aspirated through the nasopharynx into the | ungs;
second,lI. ther]Eqwiphienbendﬁﬁﬁenhlslg del i very due to the fact that previously
del i ver@ﬂﬁ iquid al r covers the q:}:)s mucosa. [0137] *In this

exper i 1 rNing raple S ar?éer avilReatiit ¢t REfrfest runpgociceptin in saline (7.1

2011/ 0%&8&#&&6&%%&%@%%@%/&1%& Axgwl%sn&m&gﬁn %5(% §trﬁ&ﬁ>ﬁmt3*a?2§056
dependent anal gesic efficacy of nasal application of ci cept

corrparrreg)’mll ealinet n@teneus-deteCodpimater, dmsy.st eni ¢ dose of nmor phi ne, or
intran?ﬁ ?‘gj ne Vﬁ)\%de I the A-delta pain threshold test in rats. The Y
axi s i n-Fi gurBENEAGREVIBY| at ency to withdrawal of the face (cheek) in

res ponsremz\ noXhiAss, heet pre:, of, atnla@reﬁtﬁﬁkHaK NS DO AspSRES L HiYRbY
activates delta fiber noci cept ors - g}er n system corrponent t hat

subt endswghias pf peions ChaeyushepEng arelxilfghﬁted élrﬁfweltnhewpé@remshetr@t Wi t hdr awal
of the w.in onse, t.o ing of the hindpaw at a rate that

sel ectrb\%gfvorgc |§§1}Ce h ”(lje ta €§§3§?%(§)cr ceptors. The X axis indicates how

| ong afSH%me{ﬁS] Wi [sdoia$ COW. tveorpiiae ﬂﬁ;&hsﬁtl&f AB6dynliaBtBod@ict€ Bydhtighecal
application. 0139][é i ures 2 and 4 denonstrate the dose dependent
4

anal gesHEycBping Ehhg a%%ﬂ“@ﬂié?q Raft ifoi IPIMoG: EepYin, in conparison to
intrav I WeImg=! l'ine
veni ol o ea RREEERE . Pk &, FRYRVAL. B A er Rl T PRBRRHE | 0°
shows tHwetdrdttetie\Rdt Bravntahd Sainal Coifd dldrey OHaeonyrantd dsjzemseal Pathmays ous heati ng
of the cheek at a rate that selectively a t fiber nociceptors - the
pai n syfgﬂ%‘rﬂné H&S%méﬂtAqu&fSt@H‘?ﬁ endg¥’ OéﬂF’i‘ﬁer{éb(i@ 1? 4%11696\( axis in Figure 4
shows tie | af&psHid& W t hdrawal of the paw in response to noxious heating
of the paw at a rate that selectively activates C-fiber nociceptors - the
pai n s;{le?rh cnpoemintin tshlate, swhplemdandmating.ng pain. The X axis indi cates how

| ong af t.r t he anal gesic effect lasts after drug
appl i cati onaij‘[%ﬁ’a'] x&to Eﬁt dose dependent effect was shown for intranasal
noci cegbi (](l\{] @rro'u s@fhex BRdpaH &% Aln WESNRAAE ah& tHefigedWith aedthandt(i on of
A-delta an e C-fr noci ceptors in both the face and the paw

Iggrqg)ls et

exper i refkg. 4.0, |t1rr1aredrta§ranmseéra¢tnetyan@q hsenppeh oMb Chtrnan {nd
deronst ﬁ%@%}] np, PER a%rgﬁ chggl%ﬁa 5% h%ﬂmdrﬂa%(/ m%' %%Ekené‘& LOR 1884 lig o f dgl ta and

t he C-fi’ber "rioci ceptors ace he paw exper| e
allow even heat distribution.

[0125] (B) Each 200-300g male Sprague-Dawley rat was subjected to varying heat
intensities on the left and right check and right hindpaw for selective testing of A-delta vs. C
fiber nociception (Yeomans et al., 1996).

[0126] -- For C-fiber testing, the heat intensity was adjusted by altering the supply voltage

of a focused projector lamp until a withdrawal latency between 9-13 seconds was observed.
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Exampl e 3: Effect of nociceptin antagoni st on intranasal nociceptin induced
reduction of thermal nociception [0141] This experinment was to verify the
bi ndi ng swoeonfoinrei cepti n i nduced anal gesia in a ther mRCTAISCI1008343¢ e
rodent nodel. |.Equipnment and materials [0142] N ne rral e Spr ague- Dawl ey
Rat s (200-300g 2 per. arm nociceptin in sal | ne m% noci ceptin

ant agoﬁﬂg:tmf(sgg ymﬁ}gq_(r{l?asyreéllg Vpltsr)r&aﬁy?teﬁ Y QP.C%I?H]GII To reduce the potential

di chl Orfgpﬁfsﬂé( h%)rﬂh 5' htgﬂchrgfbm%(]ongs éﬂagu%d fter wh ch the stlmulu?]was

t et rahydr o- 5H ben ocyc epten-5-01 , |ne ur et hane,

A- del t aéithiahtgdnBhsmot tespadin D tzmsi;pplymnagmﬂ 5158211)& W@d@%@eﬂlfron&éfee rence
docunents, [ 0143] Sane references as in Exarrpl e 2 and Chiou LC, Liao YY, Fan
PC, Kud™; Wang CH, Riener C, Prinssen EP. "Nociceptin/orphanin FQ peptide

recept q$27)PhanmRACHQ@HIRA dasﬁﬂég MhSRdat mmisit Ak Q@J%ste@tiﬁtril widid#SwdIar get s
(2007) 8(1):117-35. Spagnolo Carra antin Fi schetti C, Hebbes C,

Mc Donal agcurredatr aferciayof bRiweein QAmd‘Br @p@ndsaNa@ ObFQIM@Cb nl'g, lnmﬁlé)na]mhe(ianber t DG
Regol i D Cab Grlt ) Phar rpa&;{; g i,cal. actderléo?t | ogt

Noci cepficRIEr p‘r%lam v RO Kecep SrCArﬂl% oni St 5B ! S{“‘“ "“8&%““ ERERY

[[4-2, Gagib6td MmepReRYdohBE Ras hﬂﬂdnﬂa‘csyﬂdt r@bﬁmhg to a voltage of 85 volts were

-6,7, 8 9-t et rahydr o- S5SHbenzocycl ohept en- 5- ol ] ?n Vitro Studies" JPET

(2007) @ohdedfiomghe stiudy. Test articl es
[0128] (C) Rats received one of the following:

[0129] - 48 pl intranasal (Frey Method, see below; Thorne et al., 2004) of saline or
nociceptin (0.2, 1.0, and 5.0 mg/kg)

[0130] - 50 pl i.v. saline or nociceptin (5.0 mg/kg)

[0131] - 50 pl i.m. saline or morphine (0.25 mg/kg)

[0132] Experimenter was blinded as to the nature of substance given.

[0133] (D) Withdrawal latencies were measured in response to radiant heat stimulation of
the left and right cheeks, followed by similar measurements of response latencies for each
hindpaw. Each animal was tested using its specific radiant amplitude (volts) established in
baseline testing. Measurements were taken immediately after dosing and at 15, 30, 45, 60, 90,
120, 150, and 180 min after dosing.

[0134] (E) Rats were euthanized by CO; inhalation.

Frey Method:

[0135] Rats are placed in a supine position and a pad is inserted under the dorsal neck to
extend the head back toward the supporting surface where the upper surface of the neck is
kept horizontal the entire time. Six (6) ul of liquid containing peptide is administered
intranasally as drops with a small pipette every 2 min into alternating sides of the nasal cavity
(amounting to a four minute interval between doses to the same nostril). Each nostril receives
4 doses of 6 ul of liquid containing peptide, totaling to a combined volume of 48 pl.

[0136] If drops are administered to an anesthetized rat more rapidly than what is described
above, there is likely to be two problems: first, the rat may have respiratory distress because
the drops do not have time to be completely absorbed and end up being aspirated through the
nasopharynx into the lungs; second, there will be less drug delivery due to the fact that
previously delivered liquid already covers the nasal mucosa.

[0137] *In this experiment, rats are anesthetized with urethane.
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[ 0144] Nociceptin in saline, norphine, saline, and nociceptin antagoni st
(SB-612111). IV. Test matrix/flowhart [0145] (A) G oups of six rats per
test run wereildigtzel y anestheti zed with urethane (1.0 gPKE/USR010/043480t r at ed
to mnimal activity in the absence of a stinulus) (Sherman and Loom s et
al, 1993%(. The left and right cheeks and ri ght hi ndpaw were bl ackened wth
I ndi a ilAk38lo Bigresy |apds demansignts the dose Aerende pagRe( Byt 1E%‘E:‘>h°2@®a3009 mal e

Spr agu Pﬂ%em%c ghﬂ%ﬁﬁﬁ%ﬁem&a Bgsﬁtﬁc?éepwta el @éosgrblft he Ieft

and rig check and paw for selective testi ta vs.
fiber rmmiphielpi d>rcintr4maedrsa}m$e wthidé¢ in thd 29691ta I{amm?e]sheldﬁest i1Cratd. bEre Yesns iimg, the

heat enS|t dj ust ed altering.th vol t age of f cused

b o] ecHIGRUTE Aot sty ek ARy ok e (oesiaan espanse S8 Buners gadne

obser veg telfiRek Bt £AK it RRREVAY abiRRASUL %@lté Ab&QlobREpRS- MEehHeR dyoemeach
animal. To reduce the potential for tissue danage, a cut-off |atency of 20

second ssomen@méhlat afibtendsyshiptpairh elkat Y puisus Figase 3 ehawntae éqjencsea@ svithdrawal

respondl u to a su vol tage of. b5 volts wer XC romthe study.
[ o1ae) O oyl PRt Qs aBRR S il sl B B bR ot 1)
wi t hdr Mleﬁa AB&UHOCREptdEs. | e 6Xi6 SnddatdiaioneRfg aftm&nﬁe@maﬁem @hserved.
The intensity applied (neasured in volts) vvas noted for each ani mal To

reduce Géf?ﬁ’elﬁﬁtﬁateltdf%a@lt?ahﬂge a cut-off radiation time of 6 seconds was

Uhel sy TSmOk LESPANG Al b e Treifsk B0 ARIEAL Sl FofGGLded Trom

subcut appbictsionjf @cticemis, of confparikdn mmmepbusm@ﬁﬁepgmm skteinic dosghif and | ef t
cheeks and. right, hi ndpaw (SB-612111, 10.
2011/ 01aPbpeTonisseestlGakuesrhicl Bythe C- fé‘BPch’&%nathE‘?é%%ld it BoRfSonh6fY 8% i1} |

sal i ne Figure 2 shows the latency to withdrawal of the face in response to noxious heating of the
cheek at a rate that selectively activates C-fiber nociceptors — the pain system component that
subtends burning pain. The Y axis in Figure 4 shows the latency to withdrawal of the paw in
response to noxious heating of the paw at a rate that selectively activates C-fiber nociceptors
— the pain system component that subtends burning pain. The X axis indicates how long after
administration the analgesic effect lasts after drug application.
[0140] A clear dose dependent effect was shown for intranasal nociceptin (N/OFQ) in the
behavioral response to thermal activation of A-delta and the C-fiber nociceptors in both the
face and the paw experiments. Intranasal saline and intravenous nociceptin (N/OFQ)
demonstrated no behavioral response to thermal activation of A-delta and the C-fiber

nociceptors in both the face and the paw experiments.

Example 3: Effect of nociceptin antagonist on intranasal nociceptin induced reduction

of thermal nociception

[0141] This experiment was to verify the binding site of nociceptin induced analgesia in a
thermal nociceptive rodent model.

L. Equipment and materials

[0142] Nine male Sprague-Dawley Rats (200-300g) per arm, nociceptin in saline (50
mg/ml), nociceptin antagonist (SB-612111 {(-)-cis-1-methyl-7-[[4-(2,6-
dichlorophenyl)piperidin-1-ylJmethyl]-6,7,8,9- tetrahydro-5H-benzocyclohepten-5-ol}, 100

mg/ml), saline, urethane, A-delta/C algometer, timer.
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[0152] Experinenter was blinded as to the nature of substance given. [0153]
(D) After waiting 45 mnutes, rats were given 48 pi intranasal (Frey

Met hod; TWorng/@r12al ., 2004) of nociceptin (50 ng/ m). [POTBAR10EF3430

Wt hdrawal |atencies were neasured in response to radiant heat stinulation
of the left and right cheeks, followed by simlar neasurenents of response
| at encilbs f JReferege dpeiypets Each animal was tested using its specific

radi ant i i in baseline testing. Measurenents
were taob m%*ﬂ‘?éeﬁféé%&i%‘%gfﬁ’?&élﬁg%‘g%d at 15, 30, 45, 60, 90, 120, 150,
and 18ChowL&f Lewo YHskFangPC,[KOdbBH, Wahg Rét, RieweereC dritysami Zl2d by CO2

i nhal atjon, [0156] Fi es 5 and 7 denonstrate the.effect of. nacjceptin

ot agon ST RPN I Pk s AHEAIo LT ERET R ARUGKEEH PaLGOn 617t her el
noci cegb,iu%mjr?e,g, hﬁ)oﬁ\)gi?bzq;n_ggj n threshold test. The efficacy of nasal
application of nociceptin was neasured in rats pretreated with subcut aneous

noci cepipagnelntBa§eria i, Hantie YhaschettinC.thHebbas €, Micbonalddt Banes TA, Budst bt aneous

| i hi.cle... T iS. inN, Fi h ‘ i.t.hd | of
The ohebirt R G aabbRct TR LhbPHE R K ERYD, iR R Rt T ©

sel ect iekr3ct@Ehiiviabeme Arodleb@n/Orfifihin 100 Reefitér Antagdh& IBB M 19Y Jt-g@IscoMPoOnent
t hat subtends sharp pain. e Yaxis in Figure 7 shows the |atency to

wi t hdr Mathyb?-[Fh&otdidhderaphenyDpiwspidinskytmetallr @8- hietiahysgo-8f-t he hi ndpaw at
arate i ¢e ¥ A j\bgr .greciceptors. The X axis

i ndi catt}é:’g%c \?Vl%llngé\lgég111 §f‘%lﬁﬁl?§[é@§f“?fe rsatJ?%lr%{ (?R(y)gj%élggags??:ﬁef fect lasts after
drug agdpl.i cafédsoartidflél57] Figures 6 and 8 denonstrate the effect of

noci cepti n _antagoni st. SB-612111 on intranasal nqciceptin induced reduction

of t herld4noPEEERINGA splines METRRiRS, salinepaidnqcifeatin antazeust (B &b i cacy of

nasal gRP! i cpdsi piatAk/MNChGAPt i N was neasured in rats pretreated with
subcut aneous noci ceptin antagonist in conparison to rats pre-treated with

subcut d0t4h]s &9l iGeupedli Gk mts Fdracsy naxwereilighfy goesthebizeghwitb utdtiganedi 6ncy t o
wi t hdrawal .of the cheek in respanse to noxi.ous heati of the cheek at a
Fat ot Hke 4@ SRTRGAD T gt el Tt B AR DR (Sepen duf T SadPS fom
conponent|goBat TiRuUBHARE %fgﬁuéﬁaicmrﬁafigh hihaBaw waXd BlatienEl Gihandiashiows t he

0

| atency to wthdrawal of the hindpaw in response to noxious heating of the
hi ndpavellat even deat dittabutal ecti vel y activates C-fiber nociceptors. The X

axis i i cat es,.h ter m ni stration the anal gesi ¢c effect | asts
Shier dBLEAL S0 Qhch 206-5Bh8 Bl SNSRI IR IS BRRO TSV loBE ' 2510 i ¢

of nociigepiities dytht et naci g/ phédk RAtrRUORInGHave BgGeRtt tdBitindagicapitd . (nduced
anal gesia is due to binding to the NOP receptor. [0159] Data fromthese
exper i rERE 8o¢igaptioe (¥pRingused 2bsIH6)-| owi ng: Wt hdrawal |atenci es are averaged

w0 20130 o112, B EREDRARE AT ERTRY B et B PuBinkifk BB GERECE' T

conpar efA-fdeistd poyjediorflale nntiedivithéd wahiaehic g hetwpamO Widtshetmawalas bbsipasds e s
bet ween_t he saline_group and.antagoni st group.. Exampl e 4: Anti noci ceptive
acti vi t@edﬁtepﬂfyr%&g%fm%w in ﬁolﬁsga@ﬁﬂwwgé@w ga&%l a’F”é’g‘iRal ofeshticg the potential

for tissue damage, a cut-off latency of 20 seconds was used after which the stimulus was

terminated. Rats not responding up to a supply voltage of 55 volts were excluded from the
study.

[0148] - For A-delta fiber testing, the heat intensity was adjusted until withdrawals
occurred at latencies of between 2 and 3 seconds was observed. The intensity applied
(measured in volts) was noted for each animal. To reduce potential tissue damage, a cut-off
radiation time of 6 seconds was used. Rats not responding up to a voltage of 85 volts were
excluded from the study.

[0149] (C) Rats received one of the following:

[0150] - subcutaneous injections of 50 ul nociceptin antagonist in right and left cheeks and

right hindpaw (SB-612111, 10.0 mg/kg).

42



pain [0160] The paw formalin nodel is wdely used to assess tonic pain
efficacy of putative and known anal gesic treatnents. W adapted this nodel
to the fawe20n/ar®er to assess and conpare the effects @CTiusoiamasadl N OFQ
to that of intranasal oxytocin and two benchmarks, sumatriptan (i.p.), and
mor phi nﬁbéu The results of this study denonstrated that 0.1 ng/ kg

N OFQ ¢ ceds@cbt@%‘fo&éﬁﬁe‘(t@? BdP K AHINGi tion of facial w pi ng behavi or

conpar qhi&t%iﬂ@ﬁ}@%@&@%%ﬂn@é’d%%tﬁmﬂéf eo?%ﬁt%&géggg%yt ocin (47.8% or 42

nmg/ kg sumatri ptan kg nor phi ne produ greater maxi nal
i nhi bi t[DlﬁB]( 8M)2% ftal visiing &% manuter: mthivgleegivahoseul(ifirgusa (Bley Mérbsd:

intran of. N.OF ced a robust analgesia in a rodent

nmodel 291Il ?@ﬁ" 8PB I?prlﬁﬁt%&éa}“ﬁ no sedation or other obvious

S' de- ef[hfszt s war ewnheaHWMernBick %?e 1&1@&5%%\&' iRPesPoide@ rdAHTBLA sﬁmufefﬂoh%@cy of
Q|n|n0|5|ona pain nodel [0161] To denonstrate utility of NNOFQ in

post s uhglegtaindpzghhchagks, afglé@sesblw slméaam@a%}rdm@fdemwiate\yw@ﬁ farpaelanasal

N OFQ i,n rat W i NGi S del Bren Van E,P. &
Gebhar t1ngboh™ TR e o SRl gl AR gty PG T RY T St i o e
i nt r anasediing t%n@%@su@érﬁ@fts waﬁe&alfeaqmnysa@hta af@t dosinpCingia@ 5,30, thesopbant ar
surface of the hind paw. Effects of |ntranasal N OFQ were contrasted with

those of20i MG avehBuBimpitrdosipg162] Rats were anesthetized with 2.5 %
i sof | ur ail%] {)Flt)erR {V&t}e Qﬁn@ea@&@ogzﬁﬁil - of the right hindpaw was

treate W th ovodi ne-10di ne su rep. A5 nmmincision was nmade
t hr ougl 0156 sRngnrearjchndﬂd;&mﬂoylsungeﬂ&saffeat ofrnotch:eptmi anthgonis $BF6H 1 1 ohose to the
hai ry/ gl abrous skin_junction. Thereafter, the wound was cl osed usi ng 2

ted

si npl e NHRREs3lR9EisaPtE indreed reguctiop of thegmalpogicaptigiindheA-dekia Paidhreshal
With a gl @h@ eﬁf&ta&}bbioﬁa‘sgl a ')Dﬁct:em%ﬂtof ﬁB@lcéﬂﬂﬁ VA 1B Sreli 84 Hft{]@%r&ﬂe& Qghr hore

cages (I ndi vi dual ['y house Wt hdrawal” thresholds to hani cal
st i mul aubanawenenoeeEptin @dtagsiistgn sbmpaltasroai ty oats Flreetyeaftadl atte mtsu(aiﬁocmshTest

Stoel ti Co. ., ‘W le,. | U h 1 d 24
mour s FOIMGUHIES s Ihary ™ gy Seaivt Bedir Paiorird o uBl et n

encl osuyegn\d dohoRRRB hEAtQ%ro? thel e aCdMatcBiner Ridcavad a&t@valfe%m labrd Abdror 15 min.
Testing enpl oyed the up-down nethod of Di xon (Di xon,

2011/ onzmmzpt@wwmm/ Y48H3@nwoRentIhatispbigsds smnatpaseslayThq Hexisgn dighre dwn

met hod. ; Neur.,0 Bi ohehav_ Rev 50. (1991 n_ord fermne the
5056 vt ROFSB S ERRLCREMR B g pifdoan'dipahtd ' b Badi PG ™ Coun
J. M & hYakky at h.rhte tRU36kEH ALY MRivass %&ﬂﬁﬁibe@ﬁoélaéﬁt(brls eTaA: KXagydindichtes t he rat
paw. J Neurosci Methods 53, 55-63 (1994) L’ﬁ Testing began in all rats with
the 4.3P% honaﬁ@ﬁtad@n@trgt}on ﬂiﬁéne}igf‘aﬁm effecs lpspatter drerppliGatight hi ndpaw was

stimul %i’%}at ]tﬁ%nﬁe s 6Bl % &%ﬂm‘%%{]} d‘iﬂ%eef e@P?fF I{O%}{:eéfllll @g&m%béqtl&?%-?ﬁ%%%hng on

whet her or was a w rawa he ne rawal ) or
hi ghestm(rmw]nriobldeplwalln)iu(fddlradﬁm&bnwﬁﬂletrﬁsltr@dmeﬂ'mi 1inn@e Cditier pai@dhieshdldi s

manner until| 4_resp e e scored (regardl ess of after the first
Wi t har 4581 Theebicary SORoH P @neélneﬂﬁ%&t dV3SBFAstigd i é@ébéfﬁgreatﬁ%w rn and
the fi %Bc&tﬁ%ﬁgn(gdlée%ﬁﬁghta M‘ﬁg't 1E rc@ﬂﬁ srb(ﬂftb hﬁﬂgt t§ea¥‘§ﬁglﬂ( %&&taﬁ@o@ 18) cover

a range of bending forces ers (178-483 um giving
appl i eckafing eahscle.nThh¥ axmg€1§1r@56hd\7s thN latﬁmaa]wﬁideav@ﬂbédte chsekains o

CH0! £o SR SR PSRl 8cEL Lok (APl el G g 2L ed [ rom (e
Res PONSRciceflO&! = 1he Ghaf s@/@tﬁ:ﬁ?&ﬁiﬂdﬂ@ﬂt that subtends burning pain. The Y axis in Figure 8

shows the latency to withdrawal of the hindpaw in response to noxious heating of the

hindpaw at a rate that selectively activates C-fiber nociceptors. The X axis indicates how

long after administration the analgesic effect lasts after drug application.

[0158] The apparent block of the analgesic activity of nociceptin by the nociceptin

antagonist suggest that nociceptin induced analgesia is due to binding to the NOP receptor.

[0159] Data from these experiments can be analyzed as following: Withdrawal latencies

are averaged for cheek and paw responses across animals within a given group. Separate
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(Ceiling Response - Post-Incision Baseline)] x 100% where the Ceiling
Response is 15.0. The dose response graph is shown in Figure 10. [0165]
Simlar twotha/meralts of the thermal stinmulus studies, PCHIUSAMAHAI430
application of 5.0 ng/kg N OFQ produced strong anti-allodynic effects
(Figure 11) with a slightly del ayed onset (maxi mumefficacy was reached at
60 ni nu‘NE@W RECTIERIIGISDEASUIES ABFUSHS & CUTRAGF Aatlelig|ar Soljbrr anafirdehesek oo
fol I ow 9»wﬁ&&waﬂegb%n@&mew@cwtﬁésﬂﬁqetgbcﬁj %ﬁ%&géﬁspgm OFQ (Figure 12).
These results provide strong evidence that intranasal, but not systemc
N OFQ woul d be useful in the post-surgical pain setting. This dichotony

[ gyaplest: (A eptfd activityglff ing b N ig ertdnddededfania topidi at ed
via direct CNS uptake. Exanple 6: Efficacy of NNOFQ in cheek incisional
pai n nodel [0166] Figure 13 shows th®2}fect of post-surgical N OFQ (5
ng/ kg, i.n.) on static punctate allodynia resulting from cheek incision.
N OFQ vas6®dnThe sdve Fthalin oS Villgly abedbtoQus s8¢ topicshimefficscyf & fuesva@na
single 5 mm percutaneous incision (Including the underlying nuscle) on the
shaved koRealanalgayigaegtmgats. P adaptasdhisrinedel w thodacsdn P{ﬂeé?;?easé%é%%esi a and

the i ”Cﬁogip% tﬁ% 0fed Hﬁfnﬂgneﬁéﬁﬁ}ﬁ#rg td %HB%H iHR&@gal%‘i Hiefh £ R0 Defétrfark2 0%
t hresho w t hdrawal s were deternined every m nutes toll ow ng

adm ni stumatripem @pi)nghdaorphiney(;. i) | Brasidts (of chic hiliés tem&isoateditig 00omg/Kddod
Dale, 1L, USA), enploying the up-down technique of Di xon. This nodel was
adapt edVIESPioHucss| appiqung i<417d2”6§whi1%%9 aaaﬁwaa%g behay ion ampargbly to that

Vander . RRAT, o P ; 5 placing rats
in Br ogﬁngLll liracgqsitb Egﬁnrg%ggnd eaET%IOo Jlsﬁlél (%?32%)35 @%&ﬁ%ﬁtlﬁgﬁémfw o% Frey
nonof i Ingkpnerpised pfodncaheeker matimyinbdvern @0r2&hgebaf athendibngglicadoses
(0.008-1.4 d di aneters (64-25 iving.applied forces in the range
0. 078. 15iers I TR aGiarmiapeeaticn o SO R 888k Bl R Aubmbesi bl <
Ef f ect £3@4PE) facididhic l'basn.cpihl\}%»{aﬁuf,dlof de@BRdING oa¥ob o8 s gk diredtd Wead nent
Response) as follow ng: % MPE = [(Treatment Response - Post-Incision

Basel i ribperveq OaliafsirpepiRag PIAER. - Post - 1 nci si on Baseline)] x 100% where the
Ceiling Response is 1.5. A dose response graph is shown in Figure 14.

Exanpl e 7: Spared rii%{aynei)liz §J E'ff}/cag\p QFN/OFO in incisional pain model

h
Q@D 8 OV

[0161] To demonstrate utility of N/OFQ in post-surgical pain, we assessed the anti-
allodynic activity of intranasal N/OFQ in a rat paw incision model (Brennan, T.J.,
Vandermeulen, E.P. & Gebhart, G.F. Pain 64, 493-501 (1996)). N/OFQ (5.0 mg/kg) was
administered intranasally 24 hours after rats received a small incision on the plantar surface
of the hind paw. Effects of intranasal N/OFQ were contrasted with those of intravenous
N/OFQ.

[0162] Rats were anesthetized with 2.5 % isoflurane, after which the plantar surface of the
right hindpaw was treated with provodine-iodine surgical prep. A 5 mm incision was made
through the skin and underlying fascia on the plantar surface, close to the hairy/glabrous skin
junction. Thereafter, the wound was closed using 2 simple interrupted sutures of 5-0 silk. The
wound area was then treated with a triple antibiotic ointment and the animals returned to their
home cages (individually housed). Withdrawal thresholds to mechanical stimulation were
measured using standard von Frey filaments (TouchTest; Stoelting Co., Wood Dale, IL,
USA), on the right hindpaw prior to and 24 hours following surgery.

[0163] For testing, rats were isolated in enclosures with mesh floors (10x10 cm) and

allowed to habituate for 15 min. Testing employed the up-down method of Dixon (Dixon,
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[0168] The anti-allodynic activity of N OFQ was assessed using a standard
nerve injury nodel in the rat, the spared nerve injury nodel (Decosterd, 1I.
& Wool f, wWoR011Rai¥2287: 149-58 (2000)). Surgi cal transect iPOm/Uskoioms4ed t he
three branches of the sciatic nerve of one | eg produces a hypersensitivity

of the \R)[I antar surface of the jipsilateral hindpaw. The nodel reproduces
many of hétaéﬁ%%eé’é‘?aé?qysf}]ed@%ﬁ%ﬂ%@ﬁ@?ﬂﬂ&“&%%B&?ﬁ@?‘tB%@ 44 58(1%%]6?arent

hyper s&psider Y &%eﬁrﬁné’ﬁ{e%%) &hcét‘?t%al"?ﬂ&h& 'Ei?gﬁ@;&lﬁ&@'s REBYE, FNWU Pherdl Oy §. gNs  of
toni c, ongoing distress ods: 0169 urgery was conducted under’
i sof | ur@nag(BVR) Ya]mﬁ"lieﬂlmnti@meagxeqstramaofaﬁctdeelﬂ)ocbzmwnhhfsmapmsl achi eved,

oo el BRIt RS Qe R bR SR A BBl " °
t hroug hrﬁeflﬁarm&epfﬁcé @maé FighM & S @asspaﬁmgtea Q?th% @ﬁéf‘sﬁb&wﬂﬁ vevéelel ts three

term nal branches: the sural, common peroneal and tibial nerves. The tibial
and corfﬂ@melpieamdrdemndmQzewhméfrre)rtnheﬂnemwaszaarmrlthqirg‘atabdle(r}wcbbavwatl to the

axot ony, 15l | k, | eayi he sural rv ntact, .but ving 2-4 mm
o °t he ritlplaban. yRinct (STl (e bR BHYE T RS e Bl PR T, o

st r et chhithePfntilUh@sporb@GChers Yectbd 18§ arElesIMIIGhE aBBElthS Kirst Wﬂﬁfd@aWdleSO%| osed in
two | ayers and the wound site was treated with antibiotic oi ntnent.
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nonof i |(@nealss umeihd eppglicdIoees in the rdage 3. 9\%@417 md.e, IL, USA), appl ied to
t he pl ania hi ndpaw i psilateral to the injury and were assessed bef ore and

after ilAjefly, Thieffesétsaise exmerseadiar” Mampbioshibly st (FMEE ) nyhishpt oyed t he
up-  douR ,iRld 00 Qe %%%eéﬂ%l&r@%at&l&t%%féﬂ%% fbliGwn@¥e W t hdr aval
threshol d. Von Frey nonofilanents used for testing cover a range of bending
forces (0.008%19Pg)= dihctatharmReepms¢ 6Po4iBBcusron Busvlimey/ appl i ed forces in the

range 0.078-1 MN. _Resul ts: 017 Nerve_i nj roduced dranatic
al | gdyni ain ﬁ?él R SPRRSE 2F B i‘i‘m?%rl Pﬁ%eﬁlf[lgﬂ] ﬁ?ﬂ)pﬂv%t IE\i n 6 days of the
sur ger Ywhd¥ %@eﬁﬁh@R bK&)is 18.9. ageldBLstes ;Iﬁcﬁfée gfb&)h@é“ﬁr%QJnhM F?éur@%fs after the

nerve injury, and produced strong anti-allodynic effects in the ipsilateral
paw ovdPleHle Bimilar éo Bemerutts pbdeithgymebgandns (tFligyietragyal amwe@eoebf 20ts were

no | onger nt || ow.ng, d s a ecglv
conpoun ﬂig)eﬁlggi@é) P %Ceslrsr{é e Esnélrr%} da}s{ilczeééf R/e@]tr%ulrefﬂ ﬁﬁ ﬁﬁ@(ﬁ% g g) there
was st idnketanfakiaim effefady tvawedathedll 4ti60 atiutef) 0N ichTRes8alr Epabit sirgeavi de

strong evidence that intranasal NNOFQ will be useful in treatin (3 condi tions
of neurdgdyHp evaﬁabwrqurfOHamncgulaﬁﬁa‘teaowmﬁﬁ%ﬂoaaqfﬁhesﬁaate&ose NPT (Bigues f ect
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associatéd wth gi vupng opl ate ana gesi cs, such as Yhi he con roI pai n
i S conaisefpdin tthaposttrr,ur@m painlsegingo Mhis dietiatany agalmbﬁ;gemedlaaﬂleaﬂfebmmfease in
gut transit t r to determne er intransasal N OFQ which
has a slf"i’ﬁ“}aé?l Ya‘"i‘PQ lﬁ‘eglyégéfaf‘?@ﬁ \ated yig %‘TCWE:E\}Q By opi ates, would al so
produce constipation, the effects of intranasal N OFQ on gastric transit

tinme was assesseﬁxaﬂn%i@&tmﬁbc% 61810)5()11‘9% Bﬁee(k' ihdikioWaPpaasesdked in rats
pretreated with ny/ KQ, grven a charcoal neal (12.5%

activated charcoal in a 12.5% gum ar abl C sus ensi on (Tavani, A, Petrillo,
P., La [Rbefilnaliignre 1& Bowe th cffaot ofRuiseswricpeN( Kiamgﬂig ldélovataaﬁ@ukq@ipa

op! o ¢ RSSRA LD AL SR PSE N G0l REERTIGSD bbb

agai nSt24IHlﬁ1r£ffoﬂ©®ir€g Dfingde Shemh perdutapeid 1ha@1eal(m(c&dﬁ1grtgé KaderBing Mtiscdd)anal
(4.0 ng/ kg) norphine. Briefl rats were ven ad lib access to standard
chow arife feved clggky $Hr§?ﬁy wweffﬁ@ﬁedretdér%é%ﬂ tspBuiBs tnesthigpad dRd theHBCifisn| owi ng
mor ni Ng.y, 20 uEﬁl 4 1?;&%;& turel 1550 Elﬁ& Ve thrddh o \g"thcg%ﬁ‘lg%ze% the

char coal suspe Sio after an a |t| onal m nutes were

eut hanldeeiﬂmmedceaeﬂyo”ﬂ) rdlrmwsdellownhgladﬂmmmatﬁhmﬂmg voafiteysfittanents IT esthilag; wer e

i medi no the total of s esti and the
di st an ?/%gPeWWaIS%EbﬁhE] é*éafl‘ml%éylé‘grﬂéf‘c g‘é ntqﬁ EB%PPbF’@Hs&?‘ISwas

cal cul %8&1 A3 Bﬁ%ﬁ)t&?{frbrﬁ tQf plahvaf giga é)a'g'llﬁélﬁeﬁﬁ ¢l dedntin, fratal smal |
intestine length nultiplied by 100% For conparison across studies,
conmpound effects were al so expressed as percent of transit observed in the
vehicle treated group (100% - ((Mean Vehicle % Transit - Drug % Transit) /

Mean Vehicle % Transit)). 45



VWi | e nor phi ne produced consi derable slow ng of transit (decreased percent
transit) regardless of route of adm nistration, no such effects were
observed wo2oatE7peetreated with N OFQ (Figure 14). ThePeTAsk@opuiasé de
strong evi dence t hat despi te producing robust anal gesic effects conparable
to norphine, | ntranasa N OFQ is unlikel 54;0 roduce constipation in

cl i ni caY2ansstmsuieys E-ioda fsblary G.Br dPPRi Bait (:68hal Dobrplaginig dats i REOME t er
intran a sics
are. e e P P Ao Sh 000 PR
(i.e., tegohatcower)a rahge ofshbendingifoiaks t(l:i)(t%eﬂérghanédlaindma@—i2§4 smyrglvang y
burdened T imn t oxi col ogi cal screeni ng was

initi ataQBh‘?cE#)r‘feﬁt“? &@%ela@g%%ﬁsﬁﬁéﬁgr ed NNOFQ Briefly, 4 rats were

adm ni ghesAd Phe oK S a@sfo Np{%:@d 1Bt% Anagahl B’osﬁ’iﬁﬂt Ef%c‘t'(%ﬁ@]é)owhf&ﬁhi hore
cages (single housing al l owed to recover from anesthesia. Observations

wer e nedsubaest fyoraghard tﬂerSSHOdﬂS ({rathentRespanse) asfdllpwmgl y t hereafter and any

abnormal findj gcor ed. 24 urs aft ving VOFQ rats were
agai n obser ve%r}?fg]r:‘ ﬁ%redé?entgdslfo T C%I%(s) I%Slﬁ Onféeas?% nge General activity

was subj ecti vateylifteR&h ahgaedp@mndlﬁen Baasiasg& 1@hsany of the follow ng
behavi ors was recorded toni c/cl onic novenents, ataxia, stereotypies,

vocal i Zarehe Caikieg Respenssns 19alA daseitespongs grgeh schpoR in b“tg@qu and abnor mal
respirations. Additionally, any abnormal responses to handling the ani nmal

or to approaching or toughindtnesAnbiBb-w8h SR§ as stinmulus
reactivity. No abnornal r‘e‘sp%rrse‘s%r‘e—o{wer&er'gﬁtr acute doses up to
5-fold greater than the efficaci ous dose determned in the thermal heating
and pod0168ici Ehomwi-alhigelcsic(isityrgf NKEQ (@8 a§pssall ubiog grsta.ntiadfrmrwgojumg

nventi o as_been_described in ail b of
el PSR S SBie e i S etosiscl Ao W polg o 4- Hiet B SERaRT o
those skohd)pdurdlcdR@ndctioh BRwFET th@tHleCHARIRS 0P sBREHE Bé&@bf eRslegRY be
practiced w thout dep artrng fromthe invention. Therefore, the descriptions

and exapdusss 8 hmﬁrs:ﬁnmltbe ﬂmrpéarrtuédrfa@r: crfr the IHSﬂ@teltahblnéemequf mofel

i nventr an 176 |.d. be. ed a n the si ngul ar
form"a-p rod{‘ce's malnﬁdatf'ﬂ% ar*’r%ec Stl%f’e fne}lrolp pe ne(r:oenrﬁigteosnsu%g PEYRYi cat ed

ot her WI@@ersAM¢1tyqe@hinybuta5s wﬁedlerb@[@n Rerve RgulyehdsicaOMMOhR] Sigpoirnd i1 ts

cognat es are used in their inclusive sense; that is, equivalent to the term
"i ncl udlisiEgss-and its corresponding cognates. [0177] All patents, patent

appl i caji@ng,. docunments, and articles cited herein are incorporated by

reference 1M their entireties. W 2011/017122PCT/ US2010/ 043430 CLAI M5 What

i s cl ai[fik6P]i sSurgery was conducted under isoflurane (3.5%) anesthesia. Once a plane of deep

anesthesia was achieved, the skin on the lateral surface of the thigh was shaved and prepped
with a providine-iodine solution. Skin was incised and a section made directly through the
biceps femoris muscle exposing the sciatic nerve and its three terminal branches: the sural,
common peroneal and tibial nerves. The tibial and common peroneal nerves were then cut
and ligated (proximal to the axotomy) with 5.0 silk, leaving the sural nerve intact, but
removing 2—4 mm of the distal nerve stumps. Care was taken to avoid any contact with, or
stretching of, the intact sural nerve. Muscle and skin were then closed in two layers and the
wound site was treated with antibiotic ointment. Following surgery, animals were given 0.05
mg/kg buprenorphine IM, as a post-surgical analgesic.

[0170] To assess the effects of nerve injury on nociceptive sensitivity, mechanical
allodynia was measured using von Frey monofilaments (TouchTest; Stoelting Co., Wood
Dale, IL, USA), applied to the plantar hindpaw ipsilateral to the injury and were assessed
before and after injury, and before and after intranasal N/OFQ. Testing employed the up-
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1. Anethod for the treatnment of pain conprising adm nistering to an

i ndi vidual in need thereof an effective dose of an NOP agoni st via

cr ani of acwalzomyogral adm ni stration. 2. The net hod of clrpairms2)10Bei n sai d
treatment conprises treatnment of a trigerri nal pain a somatic pain, a
neuropat hic pain or. a visceral pain. claim1, wherein said

t r eat mEIPVICBAPPT eERIONR PFRSH O %ﬁfteraﬂn%@ﬁtSQ%p\énthdrawahthaq%h@m Youdirey 4. The
met hod A pai n or
 head e G B v Bl e e B L e R Por "t e
head pab#-488 mm)tg@dglayplne&irtpmesnaﬂldlrhlgleé)romeiléﬁt miN.sorder (TMJ), migraine or
trigempal neuralgia. 6. The nmethod of any one of clainms 1-5, wherein the
crani of U rucosal adninistration conprises intranasal adm nistration,
buccal [ggmni ﬁéfv@tlﬁjﬁﬂﬁ pr%@tliﬂeﬂ @%ﬁi‘cl@ﬂl@ﬂ%ﬁ il kiAW iPLilaGRR b Rid 1'nj{ﬁ‘§1 within

adm ni stration. 7. "The nethod of claim®6, wherein the nucosal

admi ni gt daysiodthe SSlrgem r AALQAIS. Qmﬂﬁg)wafsaﬂdmmste&d imanasatyhdlddayh afieythene of

claims 1-7,. Wherel n oni st The net hod
ot “any e BT el BB byl B GE P RFBR e 0 o 0
of any PRGuraéstiab és¥onkFurd 1)t fr%se%?ﬁaafsl \sérsgoa@l{geﬂa@a%ﬂt @ fbDowiHg day
individual in need thereof at |east one or | east two additional actl ve
agent , AdHeweEs 3ty Keeehdeg the spapowdt: |%pa@éwtsmaél saapianiiey SrediFluerdde, after or
si mul t I agoni st. 11. The method of

cl ai m 10, 'é%gmﬁ{}ﬁe %@hg}%ﬁ%ﬁ@%&ctt%%}éi‘gge% is selected fromthe group
consi st[0hTR]of Thoa rgapt paeidepiohgsyidepieahd i@rthacd NJOHQ wilebepepful dles and

t heir anal ogs, NMDA-receptor. antagoni sts, sodi um channel bl ockers, cal cium
channeltra3fipg gasditions ¢f apwppathic3m i i topsimaty gria siademi sts, gl yci ne

agoni sts, cholinergic agonists, adrenergic agonists, such as epinephrine,

anti convul sants, RhoEJ@hﬁ%eg mﬁbpbltm@pg%iﬁ%alsﬁlm hh&at fmeP38- MAP ki nase

i nhi bitors, ATP receptor OCKers, endothelrrn receptor bl ockers,
pro-inflammatory cytoki ne, chenokine, interleukin and tunor necrosis factor
bl ockerl8173r ocOnarpf @m@r%@na)}ncmm@ssocwﬁdcwm puingmpide pﬁ@g@mt gich as

Zg;?;&nﬁr%hme %tc%ggg'll psatmS is c%ggtﬂ)taf) (r)]r? I’Ig Irzﬁs "%919 r(‘:'OI?Sttlpatlol\rllSlé olgservecfj asan 1n<|:3rease

in gut transit time. In order to determine whether intransasal N/OFQ, which has a similar

analgesic efficacy to that of strong opiates, would also produce constipation, the effects of
intranasal N/OFQ on gastric transit time was assessed. Intestinal transit time (ITT) was
assessed in rats pretreated with N/OFQ (5.0 mg/kg, i.n.) and given a charcoal meal (12.5%
activated charcoal in a 12.5% gum arabic suspension (Tavani, A., Petrillo, P., La Regina, A.
& Sbacchi, M. Role of peripheral mu, delta and kappa opioid receptors in opioid-induced
inhibition of gastrointestinal transit in rats. J Pharmacol Exp Ther 254, 91-97 (1990)).
Effects were contrasted against the effects of either intraperitoneal (3.0 mg/kg) or intranasal
(4.0 mg/kg) morphine. Briefly, rats were given ad lib access to standard chow and water
overnight and then received the test compound the following morning. 20 to 30 minutes
later, rats received an oral gavage of the charcoal suspension (2 mL) and after an additional
30 minutes were euthanized by carbon dioxide inhalation. Stomach and small intestine were
immediately removed and both the total length of small intestine and the distance traveled by
the charcoal were recorded. Percent transit was calculated as the ratio of charcoal distance
divided by total small intestine length multiplied by 100%. For comparison across studies,
compound effects were also expressed as percent of transit observed in the vehicle treated

group (100% - ((Mean Vehicle % Transit — Drug % Transit) / Mean Vehicle % Transit)).
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WO 2011/ 017122PCT/ US2010/ 043430 anal gesi ¢ peptides, toxins, TRP channel
agoni sts and ant agoni sts, cannabanoi ds, antagoni sts of pro-nociceptive
pepti de nEOnrotvEneaitter receptors CGRP1 and CGRP2, ant ®GDAIS3119/0¢3430
pro-noci ceptive peptide neurotransmtter receptor NK1, antagonists of
pro-noci ceptive peptide neurotransmtter receptor NK2, antagonists of pro-
noci cept hife Mesphtingerofessdsepsidaable siowipg elisinstt (decrensed prragii Hitgsie of

Pr 0- NOGEE el (5t 1BER oF AmiEUF AR ARSI bRLcl GRRPIRES  BAGR prifFfitd @il PAC
ant agoni sts of pronociceptive peptide neurotransmtter receptors Gall-3 or
GalR1- /gy (Higurs 14). Hmtsadanipstsdoftronasepices thatdespits priodatingpmibustr el easi ng

hor none ), .growt h hornone releasing h . , . luteinizing hornone
ol oas i HOERBE RERGS CURRHFI SoRaITLTa T RO aat oMt @ adis?] h bi 11 ng
hor nnneoog%[‘Nﬁéﬁ@ﬁ [Ipaiﬂincdf[@étggéssj' ng hornmone (TRH), glial-derived neurotrophic
factor ( F), brain-derived neurotrophic factor (BDNF), nerve growth
factor (NGF), neurotrophin-3 (NT-3), pancreatic polypeptide, peptide

t yr osi ne- t 3Xax : Paelimingsn behg et lassegsmants afte t AS ol (HFQidos i

i sol eucine (PH), pituitary adenyl ate cycl ase activating peptide (PACAP),
brain (1Ur @t 1.G..; i 1.0 o 1y I ypepti de
(1 APP) r[g‘trm&rryﬁg% %f?m@n%%%@ﬁa‘%% H@Jéﬁér{%%%% ﬁép% rk%lD% ® kke%s%tmﬁi% g%:%?‘?@ns ( ACTH,
aMSH artghatibei skjcoheidad pipits de.,kEdatfoBFal)is criged] od é¢tsintine fa¥/@H{ysoi d hor none
rel ated protein, calcitonin, Agouti ne-rel ated protein (AGRP) ,ché)?cai ne

; ge
and anpHatiam hadesgu TaredPreimnan; bebavierAteri9pegieal dereesngvap bt
v poor Bt gt aligdt . DT . ' de.
Shir kAT RistePY NRSHED. Bﬁ&l\/}g tahds @ver@ogcﬁhlﬂfslteréu Qﬁh@@r%@ﬁ@ 5

secretoneurin,” urocortin and derivatives and anal ogues . The

met hod iofrarausgllyoae refurrsided theeirlhdne gdges Gingld haishNQPasdaltvvetd toseadm fmomt er ed as
a pharmaceutic conposition. 13. The nethod of claim 12, wherein the

Phar mCBE G QORBORNE R YoamBr s dospe Fid bPvoRid BRTXThTEEE ¢ wo
addi ti opalanpabhotmaPlBdhes Wére rdRIMRINADUES affeh Vi NVORO SLR Wdt€again
pharmaceutical conposition further conprises one or nore additional active

agent s abetreed &t ahy dafaydrbtogicologicabiespasen doatera eptippyvidwbissiivilds, opi oi d
and opi pid-1ike tides and thei al o NMDA- r ecept Qr ,.ant.agoni st s,

Sodi um St P SR ERe20rubf ds AL R VER SR LAk ABRRNE T 1.
gabaer gheéveagaty, stasia, Gee6iyPRs 2@RAliAkiSns, CR@ImAtSh Halivagen pBdectREl S0O6KJi C
agoni sts, such as epinephrine, anticonvul sants, Rho kinase inhibitors, PKC
i nhi bi ta@Aabneyawl paapiritiangsadditienablys nsabnammalrepepsesito Brustiog the admaberiel i n

recept Qa@g%a%h&}[o?tougﬁﬂ%:tﬁg n%&%%c&&? ?Mtﬂﬁuluﬂ%‘ﬁ%@ﬂ%o hifoghheuki n and

tumor necrosi s-factor bl ockers, pro-inffanmmatory cytokines, tricyclic
ant i depeg®assivecre sbseptedrfer giute dosbageri Stad greater than the efficacious dose

determined in the thermal heating and post-incisional models (5 mg/kg).

[0175] Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be apparent to those
skilled in the art that certain changes and modifications may be practiced without departing
from the invention. Therefore, the descriptions and examples should not be construed as
limiting the scope of the invention.

[0176] It should be noted that, as used herein, the singular form "a", "an", and "the"
includes plural references unless indicated otherwise. Additionally, as used herein, the term
"comprising” and its cognates are used in their inclusive sense; that is, equivalent to the term
"including" and its corresponding cognates.

[0177] All patents, patent applications, documents, and articles cited herein are

incorporated by reference in their entireties.
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WD 2011/ 017122PCT/ US2010/ 043430 serotonergi c agoni sts, NSAlI Ds and COXI Bs,
acet am nophen; anal gesi c peptides, toxins, TRP channel agonists and

ant agoni swe,20tannBeRanoi ds, ant agoni sts of pronoci cepti veCpapsRi1do43430
neurotransmtter receptors CGRP1 and CGRP2, antagoni sts of pro-nociceptive
pepti de neurotransmitter receptor NK1, antagonists of pronociceptive
peptide neurotransnitter receptor NKRAIMSt agoni sts of pro-nociceptive
peptide neurotransnmitter receptor Y1-5, antagonists of pro-nociceptive
peptid tter receptors VPAC2, VPAC1L and PAC 1, antagonists of
pr o- no?vggtgtg%{eﬁ%ggtl de neurotransmtter receptors Gll-3 or GlR1-3,

agoni stls or Antegalfosths tmhtnmobpzﬁssompnmng hdooiistapigtoraelisdisidagl ihoeebne

(CRH), growth horno r.el easi |n|2| h or none

rel easi ng hdg‘ﬁ:ﬁ?lfrea“(qr_}%ﬁ S%gﬁr?gg?)g@m H‘)“I"}B#Ftlﬁ‘ @uF%ﬁa nisﬁfﬁfl‘b‘? ting
hor money  t hyfith QRbAOF &51%?‘?'vOlQer&ﬁrsgl‘élriﬁaa&ﬂ-éﬂf%mﬁhée%'tregﬁ?ﬁén‘(Qﬂa Hf‘g‘éhf?ﬁaﬁoloh' c
factor (GDNF), brain-derived neurotrophic factor (BDNF), nervé growt h

factor (NGF)paimeusrwafiopfinmg @ewmatl@;c paipamerestiat ppol ypepti de, peptide

tyrosi ng-tyrQsin I i ke peptide-1 P-1 tide histidine

2ol suchne” (BarfeinfpLiEaT I uiréip PR ur<aadhu b RE Py BERLIGY Cohcap)
brain natri wrgtdhgorﬁ)@ ihde, chol ecystokinin (CCK), islet anyloid polypeptide
(I APP) or l'in, nelanin concentrating hornone (MCH), nelanocortins (ACTH,
a- MsH ahd ot riggthodhefgrypastof d@lmFlﬁngaI)em 'ihé@mtlén@ramofyaalatany@r& lPador none
rel ated prot %11{1 calcitonin, Agouti gene-related protein (AGRP), cocaine
and anphet ari ne regul at ed transcrl pt (CART)/ peptide, 5-HT-noduline,

hypocr €.i ns/THeax¢thsd oA Y04, wherdifitlid @thibfacil phiaok i Heald @ainiingaupepby de,
secretoneurin, urocortin and derivatives and anal ogues_thereof. 15. The
met hod of aﬁsfmaw«@rr@fld@%@r jaintidsorder (FiYHly émratl%orptﬁla?%@bmqré&a conposi tion

furtherg CO”gfqu[ﬁétth‘SfQ{ Jh‘él cRARL f[r%cg)ﬂEiFﬁ?{hl:¥r%ﬁ§§8%ﬁ%&sﬁ&%ﬂ?§ﬂ?{tﬁm

adj uvant's, uents or I'zers any one o al s
12- 15, wher eomprites iptramaselcelntinisahtiano bpaal ddnoinistratiéh enblo@oplrddsesisabtidreast
one protease inhibito nd/ or .at | east one absorption enhancer. 17. The
met hod of arfy CORUNGHVALPANIRSIPYOR.5  wherein the NOP agonist is a peptide NOP

agoni stz 18.ThENReBd BOdaid 6,a0Mer@R8nOfubdsal MnikRtrddon WhRESathit he NOP agoni st
is NOFQ 19. A nethod for the treatnent or prevention of nigraine headache

pai n conpr i sidngniadationi st eri ng to an i ndi vi dual in need thereof an effective
dose Ty e DK ARBR B pIFEShPHRE FASTRE N RSB T SDFEENIE o
agoni st i s No6hiQ.

0. The method of any one of claims 1-8, wherein the NOP agonist is N/OFQ.

10. The method of any one of claims 1-9, further comprising administering to the
individual in need thereof at least one or at least two additional active agent, wherein
the additional active agent is administered before, after or simultaneously with
administration of the NOP agonist.

11. The method of claim 10, wherein the additional active agent is selected from the
group consisting of non-peptide opioids, opioid and opioid-like peptides and their
analogs, NMDA-receptor antagonists, sodium channel blockers, calcium channel
blockers, adrenergic antagonists, gabaergic agonists, glycine agonists, cholinergic
agonists, adrenergic agonists, such as epinephrine, anticonvulsants, Rho kinase
inhibitors, PKC inhibitors, p38-MAP kinase inhibitors, ATP receptor blockers,
endothelin receptor blockers, pro-inflammatory cytokine, chemokine, interleukin and
tumor necrosis factor blockers, pro-inflammatory cytokines, tricyclic antidepressants,

serotonergic antagonists, serotonergic agonists, NSAIDs and COXIBs, acetaminophen;
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WO 2011/ 017122PCT/ US2010/ 043430 21. The nethod of claim9, wherein the unit
dose of the NNOFQ adm nistered is about 0.2 ng to about 5000 ng. 22. A

met hod f owotzhg/tireat nent of m grai ne conpri sing adm ni SPETIUSYO1O4HHB0

i ndi vidual in need thereof an effective dose of NNOFQ via intranasal

adm nistration, 23. The nmethod of claim 22, wherein the treatnent conprises
treating oneanalrge%&)éptwﬁsﬁ%ﬁ% TRR ehangelagonisisindppRaeHes <anebeaeids.r om t he

group consi Satn:tz%gnfgfsd? ﬁ@emﬁﬁ Ege@g@&u@mﬂaﬂfmiﬁ% _@bﬁs céﬁp Thée comeprod of

claim22 or m 23 erel graine Is a mgraine wt out aura, a
m grai ne wi tdntagon@atsax peo- nmgcezptme peptide neurcarabsrhittar tehqubr NK@dmt:k@msZsﬁof The
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mucosal adm nistration.
releasing hormone (GHRH), luteinizing hormone releasing hormone (LHRH),
somatostatin growth hormone release inhibiting hormone, thyrotropin releasing
hormone (TRH), glial-derived neurotrophic factor (GDNF), brain-derived
neurotrophic factor (BDNF), nerve growth factor (NGF), neurotrophin-3 (NT-3),
pancreatic polypeptide, peptide tyrosine-tyrosine, glucogen-like peptide-1 (GLP-1),
peptide histidine isoleucine (PHI), pituitary adenylate cyclase activating peptide
(PACAP), brain natriuretic peptide, cholecystokinin (CCK), islet amyloid polypeptide
(IAPP) or amylin, melanin concentrating hormone (MCH), melanocortins (ACTH, a-
MSH and others), neuropeptide FF (F8Fa), neurotensin, parathyroid hormone related
protein, calcitonin, Agouti gene-related protein (AGRP), cocaine and amphetamine
regulated transcript (CART)/peptide, 5-HT-moduline, hypocretins/orexins, oxytocin,
ocistatin, prolactin releasing peptide, secretoneurin, urocortin and derivatives and
analogues thereof.

12. The method of any one of claims 1-9, wherein the NOP agonist is administered as a
pharmaceutical composition.

13. The method of claim 12, wherein the pharmaceutical composition further comprises at
least one or at least two additional active agent.

14. The method of claim 12, wherein the pharmaceutical composition further comprises
one or more additional active agents selected from the group consisting of non-
peptide opioids, opioid and opioid-like peptides and their analogs, NMDA-receptor
antagonists, sodium channel blockers, calcium channel blockers, adrenergic
antagonists, gabaergic agonists, glycine agonists, cholinergic agonists, adrenergic
agonists, such as epinephrine, anticonvulsants, Rho kinase inhibitors, PKC inhibitors,
p38-MAP kinase inhibitors, ATP receptor blockers, endothelin receptor blockers, pro-
inflammatory cytokine, chemokine, interleukin and tumor necrosis factor blockers,

pro-inflammatory cytokines, tricyclic antidepressants, serotonergic antagonists,
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30. The use of claim?29, wherein the craniofacial nmucosal admnistration is
i ntranasal adm nistration. 31. The use of claim?29 or claim 30, wherein the
NOP agoniwoO 2061/@712ept i de NOP agoni st. 32. The use of anpCorS2@/0¢3436 N6
29-31, wherein the NOP agonist is NN OFQ 33. An NOP agoni st for use in the
treatnment of pain via craniofacial nmucosal adm nistration. An NOP
agoni st for SgEdonesgic gaonistady Hates ¥ (AKHs peetaminephets analegsia Rﬁpélfi‘?sat ion. 35.
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wherei n the ri\‘ldéeplg@rpe@tldep Bem:bt@?@mtter receptors CGRP1 and CGRP2, antagonists of
pro-nociceptive peptide neurotransmitter receptor NK1, antagonists of pro-
nociceptive peptide neurotransmitter receptor NK2, antagonists of pro-nociceptive
peptide neurotransmitter receptor Y 1-5, antagonists of pro-nociceptive peptide
neurotransmitter receptors VPAC2, VPACI and PACI, antagonists of pro-nociceptive
peptide neurotransmitter receptors Gall-3 or GalR1-3, agonists or antagonists of
vasopressin, corticotropin releasing hormone (CRH), growth hormone releasing
hormone (GHRH), luteinizing hormone releasing hormone (LHRH), somatostatin
growth hormone release inhibiting hormone, thyrotropin releasing hormone (TRH),
glial-derived neurotrophic factor (GDNF), brain-derived neurotrophic factor (BDNF),
nerve growth factor (NGF), neurotrophin-3 (NT-3), pancreatic polypeptide, peptide
tyrosine-tyrosine, glucogen-like peptide-1 (GLP-1), peptide histidine isoleucine (PHI),
pituitary adenylate cyclase activating peptide (PACAP), brain natriuretic peptide,
cholecystokinin (CCK), islet amyloid polypeptide (IAPP) or amylin, melanin
concentrating hormone (MCH), melanocortins (ACTH, a-MSH and others),
neuropeptide FF (F8Fa), neurotensin, parathyroid hormone related protein, calcitonin,
Agouti gene-related protein (AGRP), cocaine and amphetamine regulated transcript
(CART)/peptide, S-HT-moduline, hypocretins/orexins, oxytocin, ocistatin, prolactin
releasing peptide, secretoneurin, urocortin and derivatives and analogues thereof.

15. The method of any one of claims 12-14, wherein the pharmaceutical composition
further comprises one or more pharmaceutically acceptable excipients, adjuvants,
diluents or stabilizers.

16. The method of any one of claims 12-15, wherein the pharmaceutical composition
further comprises at least one protease inhibitor and/or at least one absorption
enhancer.

17. The method of any one of claims 12-16, wherein the NOP agonist is a peptide NOP
agonist.

18. The method of any one of claims 12-17, wherein the NOP agonist is N/OFQ.

19. A method for the treatment or prevention of migraine headache pain comprising
administering to an individual in need thereof an effective dose of an NOP agonist
wherein the NOP agonist is administered via intranasal administration.

20. The method of claim 19, wherein the NOP agonist is N/OFQ.
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31.

32.
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34.
35.

36.
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The method of claim 9, wherein the unit dose of the N/OFQ administered is about 0.2
mg to about 5000 mg.

A method for the treatment of migraine comprising administering to an individual in
need thereof an effective dose of N/OFQ via intranasal administration.

The method of claim 22, wherein the treatment comprises treating one or more
symptoms associated with migraine selected from the group consisting of nausea,
photophobia and phonophobia.

The method of claim 22 or claim 23, wherein the migraine is a migraine without aura,
a migraine with aura or a migraine with aura but without headache.

The method of any one of claims 1-21, wherein the administration results in reduction
of a pain rating on the VAS of 30% or more.

A kit comprising an NOP agonist and instructions for treatment of pain, wherein the
instructions for treatment comprising instructions for administering the NOP agonist
via a craniofacial mucosal route.

The kit of claim 26, further comprising a delivery device.

The kit of claim 26 or claim 27, wherein the NOP agonist is N/OFQ.

Use of an NOP agonist for the manufacture of a medicament for the treatment of pain
via craniofacial mucosal administration.

The use of claim 29, wherein the craniofacial mucosal administration is intranasal
administration.

The use of claim 29 or claim 30, wherein the NOP agonist is a peptide NOP agonist.
The use of any one of claims 29-31, wherein the NOP agonist is N/OFQ.

An NOP agonist for use in the treatment of pain via craniofacial mucosal
administration.

An NOP agonist for use in the treatment of pain via intranasal administration.

The NOP agonist of claim 33 or claim 34, wherein the NOP agonist is a peptide NOP
agonist.

The NOP agonist of any one of claims 33-35, wherein the NOP agonist is N/OFQ.
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