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oF THE | NMORPPER This invention rel at mmwmummmmtt i ons, t hods
for inhibiting nmuscular headaches an urovascul ar di sorders

including, but not limted to, neurovasculsarke~headaches, m graines, cluster
headaches, tinnitus, cerebrovascular spasm ischem c disorders, and

sei zures. BACKGROUND OF THE | NVENTI ON 10 Headache is a common synpt om of
numer ous di seases and GOMPOSIHONS)XITS| A¥D METHODSF@Rt ed to, migraine,

muscl e tension, SYGHEBITING CEREBmMRovmstR,DmsmBERsm al tunor,
head i njuries, severe hyper{\ W@gﬁ certain diseases of
the eyes, nose, throat, teeth, an ears ain for which no cause
can be determ ned. 15 I nfrequent headaches can often be determ ned to

result fromcauses attributable to_a particular _experience of a patient,
such as fatigue, fever al corJELD Qf INVE contraction, tension, or

t.he | The cause erSI.ste :

di ffI§CU|t to deter m 'Wg?téq%rtegah?sqg 5&'@%'&&'@%# ltfggag@qﬁ eédgl %Eﬁmdﬁ Hn%ut are
not 11 m t eghde@lar g&ﬁﬁéﬁéranb@&@Bﬁhﬁéuro%@ﬁlaﬁ&xséﬁ@ﬁs‘ iActudingsalot ligedrECt | ON
20 headaches, neur ovascul ar headaches, such as m grai nes and cl uster
headaches neuﬁwasﬂutalhea:tmhewangmlms, disterrhgedach¢Crinbitys, sersbravaseudarer i zed by
one or nore distur bances in the normal functioning of at |east one
conponent Spesm.Hscherriedisoders, aad-3piZeSr nervous systemin a human. CNvDs

I ncl ude, for exanple, magraine, cluster headaches, other headaches of

neur ovascul ar etiology, tinnitus, and cerebrovascul ar 25 spasm Human
patients afflicted wi th a BAORGRQIENDEDE THE NVIBNTIONI sode of the 1 000002
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10 Headache is a common symptom of numerous diseases and disorders
including, but not limited to, migraine, muscle tension, systemic or intracranial
infection, intracranial tumor, head injuries, severe hypertension, cerebral hypoxia,
certain diseases of the eyes, nose, throat, teeth, and ears, and head pain for which no
cause can be determined.

15 Infrequent headaches can often be determined to result from causes
attributable to a particular experience of a patient, such as fatigue, fever, alcohol
ingestion, muscle contraction, tension, or the like. The cause of persistent or recurrent
headaches is often difficult to determine. Persistent or recurrent headaches include, but
are not limited to, muscular headaches, such as tension or muscle contraction

20 headaches, and neurovascular headaches, such as migraines and cluster headaches.

Cerebral neurovascular disorders (CNvDs) are characterized by one or
more disturbances in the normal functioning of at least one component of the cerebral
vascular or nervous system in a human. CNvDs include, for example, migraine, cluster

headaches, other headaches of neurovascular etiology, tinnitus, and cerebrovascular

25 spasm. Human patients afflicted with a CNvD experience a single episode of the

A
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di sorder, recurrent episodes, persistent episodes, or sone conbination of
these patterns. An individual episode is designated an acute CNvD. Many
CNvDs, sWh99484Berebral vascul ar accidents, reversible ischek/§98/14870
neur ol ogi cal defects, and transient ischemc attacks (TIA), are associ ated
with 5 functional cerebral ischem a. These are often nonhenorrhagi c and of

thrombot | gisordefieburfent éfigodé@,sﬁbfﬁ;ﬁéﬁti pisdlEs) P SbRE combinali6n BPMhese patierrasr ani al
vasospasm commonly afflicts patients who have experienced an acute -

cer ebr al iAn elividual\episbds isalesigsated ag acwsk ENvlY i s of t en probl ematic

foll owi ng thronbol ytic therapy. Nuneroqus s tons,, occur during, and after
acute cerebral isch aﬁéﬁg’sﬂc‘i‘ ARieRT ,rahg%gwgl%gqﬂﬂegfs, i“d"’ff@lﬁ&%ﬁ%‘gl%a\/e a
vasonot or 0 t el ' ain or mny
of the. oy RERERRAGE Uefcbts) A Hapllehfiaciitic BRpd S TPRRE LY Bsddiliet B 1 | onged or

recurs ent fingitioaMaseebralisdhemitiCTiRge atedftenhonhgmairhagic amtlofthrshisoticheadaches.
It has been theorized that headaches of neurovascul ar etiol ogy, such as

ni gr ai nes enfbolic.andvasespastissatiologiase Furthemmore, iptracraniabyasasnasm qosmaony .
trigem nal .,nerve 1 i ch innervate cerebral,.bl kowitz et

9 Tore afficfyanienss 3o Hak€ SroefRRtel ndhc i BRFLA inBe SYERTRICR A MOS O L2 et
capabl e Ofggid hH 3'5hen pRdHiGARICHOIIEWE tﬁ%&ﬁ%lyﬁd‘dxeﬁp?i%!ﬁ%ﬂéﬁsfy&ﬂﬁé&ﬁt ers

that initiate sterile inflammation (Demarin et al., 1994, Funct. Neurol.
9: 235- 245;ochirsduring tand aft@Batute/verebraldsohemic a@niss Ind&d, newrekasemlay, 1993,

?8“[)1"({);)(1?%%?%% S5 VR RSB CRIRPIIIE R R, WORDIE PR PRI RS SHRED! o
i ol . . . . - 6;
Condsby ot ey Of A SoEBARTAs R o Blationts Sl afMICBH N profipigfPoil

Neur ol . 2&edlreni Sdtirovdvalaskdatdaches alich as1igfainesGadivhistdr eadathes38- 96) . 1t has
been postul ated that changes in cerebral blood flow that _are triggered by

trigem nal stimul at ilbhasbesn thegrizedthapheadnehes of aewspxasaulan etig)agyyispethap 5

(hereinafter

rier o ablatginet; o Brammpley apit B eledde ofieichanifieters b WleMinal sl O 2 T

17: 488- 494:hieh itétvad cerdtiral bIdRBvsNas (MBS REL e 3D; DO, Barddet 2/8831983). t heory

posits that nitric oxide is a causative nol ecul e of headaches of
neur ovascUWhen disturbesly the(t6igeminal ganglibn is cpable ofaptidrontigreleasg obexcite®yry 2 WO

99/ 03473 PCIT/ US98/ 14870 Because .t.ne SPG.and, r el at ed. postsynapt | ,and
neur ovasc A0 mw&#&gﬂ\@%ﬁt@?tﬁmﬁawterﬂ%m %&W @%B}aé@se HFI Hbé’ oxi de
Synt het as geudofl Negkdr, 9799528 MbUBWABATOEE Add. RELAR! B 15701 Baddd@wiczhat are
triggered by trigemnal sti'mulation: acéording to this nodel.
1993, Neurol. 43(Suppl. 3):S16-S20). Studies of trigeminal stimulation, cerebral
20 blood flow, and neuropeptides in animal models and in humans provide support for this
theory (Goadsby et al., 1993, Ann. Neurol. 33:48-56; Goadsby et al., 1991, Headache,
31:365-370; Goadsby et al., 1990, Ann. Neurol. 28:183-187; Edvinsson et al., 1994,
Cephalalgia 14:88-96). It has been postulated that changes in cerebral blood flow that
are triggered by trigeminal stimulation are mediated by the sphenopalatine ganglion
25 (hereinafter, the "SPG") Goadsby et al., 1987, Am J. Physiol. 22:R270-R274; Lambert
et al. 1984, J. Neurosurg. 61:307-315; Walters et al., 986, Stroke 17:488-494; Suzuki et
al., 1989 Neuroscience 30:595-604).

Another theory posits that nitric oxide is a causative molecule of

headaches of neurovascular etiology (Olesen ef al., 1995, Cephalalgia 15:94-100).
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Regardl ess of whether a neurotransmtter, nitric oxide, both, or neither 5
are the causative agent of headaches of neurovascul ar etiolg it is clear
that the™OR8/03413 ot her dorsonasal nerve structures are kel)’/c%ﬁ?ﬂ 70
structures for targeting the treatnent of headaches of neurovascul ar
origin, such treatnment including, but not being limted to the treatnent

of the paigecagsahié 8PEthndirtlatedpobtsiinptio ahié Acurtisoolls stidctures eadtaingmisgadaches
of neurovascul ar etiol ogy which have been described in the prior art 10

have not mellyindich expeass nitrie oxide sythetase, the SRG mediatesghe shanges HuesreRrakcul ar

headache | snde M grai ne raine is. L sorder lzed by
per si st entb‘?ﬁ%‘gﬁﬁ‘gﬁ@t ! eﬁgyyq%%erglgeies?gx?ul%fnc ﬁgcﬁ%gl/ﬁggé gg;s %{ﬂdg ‘ed with
visual and gastroi n_tﬁééd:dlléis dlivitiettieP 3 e Brotrandifitteh, nithic OkideRboth, 6néither
recurrent. In certain cases, visual changes (designated "aura” by sone

pract§ti onge the causativeagertiof headashgsrof nevrovadeslap etielogyyfit is cl¢agthatthe SBGCch
prodromal synptons nmay be due to intracranial vasoconsiriction. The precise

eti ol ogyI l@ld Q@@r@i’-‘&@@? n?FNR SEpgtureR SOMPlexRICIITes foy targetin a
O roul ati oteaER rehfes o Vehled A oBlgH, I Ceatnen IhelRging B BEEN B

at tri but ablgite®td the rdsthint 8f the phidssdciatéd with/satt headactes. Methedstef acconpany

headache associated with mgraine. Sone investigators have  attriputed head
pai n associreating headashes ofingneavascuias etiology avhielshavel heem describedhin s prior aft or

assocjated with dilafi,on of scalp.arteries.during an acu ) graigne epi sode
(e. g% Ber g’b’We not P%".“iedé&f‘t?mféé’fl gﬁf?‘?é‘vﬁ/é?lkﬁz fiigH lﬁcé‘?e %?urﬁagélﬁgrg\%dgﬂg Ther apy,
Mer ck Resegl: 5 Laboratories, Rahway, NJ, pp. 1425-1426). Prodromal

iSdes

synpt ons of° an acute m grai ne episode include, but are not linmted to,
depr essi onMigrafret abi lity, restlessness, anorexia, scintillating scotonas,

vi sual changes such_as perception of stars or zig-zagq |lines, patesthesias,
and heni paresis. 3 WYigting3a agisorder B&S?t%@ﬂcpmfé gle qﬁﬁg%ﬁ‘ﬁ# WB-E#MF%B may
di sappear shortl fore. s [ L ng@j : ‘| ' unt i |
or after t %Segﬁg%?vl?‘gqh T%égﬁ&ﬁ%%gm%‘éﬁf%a %%?gr?ﬁgessgggcg%a&s% L‘u'rirgﬁgrai ne
nmay e uni LWRAidAAdy &lko bdRRRarentl ZadertNALASER, visedlichani@s (dusignatedt"apfabibya of t en
acconpany mgraines. 5 Synptons generally follow a pattern in an individual
patient, esamppractiionezs)ior ather symptomsressile theenpsetonf agnigagine.pBueddn t he sane

side. Patients afflicted wt I grali ne may, experjence maraines wth a
frequency BEOAFRIBR] sYmPIQMSMAY gﬁ Fygbdeﬁa?rﬁnlégwpg nshbcﬁlf’ﬂ's .rﬂlg précise etiblog)

of migraine is unknown. Reported evidence suggests that a genetically transmitted

functional disturbance of intra- and extracranial circulation may be involved. Regional
20 alterations in cerebral blood flow attributable to intracranial arterial vasodilation are
known to accompany headache associated with migraine. Some investigators have
attributed head pain associated with a migraine to substances released as a result of or
associated with dilation of scalp arteries during an acute migraine episode (e.g. Berkow
et al., ed., 1992, The Merck Manual of Diagnosis and Therapy, Merck Research
25 Laboratories, Rahway, NJ, pp. 1425-1426). |
Prodromal symptoms of an acute migraine episode include, but are not
limited to, depression, irritability, restlessness, anorexia, scintillating scotomas, visual

changes such as perception of stars or zig-zag lines, paresthesias, and hemiparesis.



An untreated acute m graine episode may endure for a |long period, such as
hours or days. 10 Approximately 17% of adult wonen and approxi nately 6% of
adult mMO&PMIY ence migraines each year (Stewart et al.,PGDYSIS/MNSN of .
(Suppl. 4):S17-S23; Lipton et al., 1993 Neurol ogy 43(Suppl. 3):S6-S10;
Osterhaus et al., 1992, PharnmacoEcononm cs 2:67-76). M graines may occur at
any age, bphest §i=5ﬂr&ﬁialb.ﬁﬁ-lp?om§)6{a¥\ﬁﬁapﬁ&? Shokfly Bférsthe rigidiné ReRafifdsRa,
partially or conpletely remt after ‘age 50.° 15 Frequently, a history of

m gr ai nes ommappersistunttl ar aler theoonsetofthaaspmine. of a patient afflicted with
m grai ne. Various no,gg{gecific nedi cal a&d sur.gi cal rocledures have been

P
reconmended to decr eb&ehtadPain assopiated wath migraific may be JRIlAAl 8F nes.  such

pr ocedur es, . .14 " ' bl ' : patient in
bi of eedbac%edﬁghg%%%wg%?g’g{l%l%g’%?@m@? Pcat??éﬁb%?%g%a{a%&s. propanol ol ,
a cal §i um Syraptogis geheraly fol e pattern Medrfindividual patient gxceptithat unilagedlat i on

such as di hydroergotam ne, or a serotonin _receptor agonist such as
sumat ri pt ahead Peinemay petadwayssbe on the same side+ Ratignteeffligted with migeaing mayice of

2l Povi at: ngarebos RS i b BuGGeR benREh R na, Pl RO el i) o
begun. 25 AnemireRed Subbinidrafi® \BisbESMay BRATETRMONS BEridd) BudH AHGBObr Of an

acute mgraine episode include adm nistration of aspirin, codeine, a
serot oni n daysni st such as sumatriptan, ergot, ergotanine, caffeine, a

R s L
Ohyened S Bk ol AL/ GUGE JAMAE ALY @pfl 1SR

i n many paLipest & al FU993eurology 43 (Buppl. 3):86<8 10¢ Osfetivmt 87 avi®9Reen reported to
acconpany adm ni stration of these conpounds, including dizziness, nausea,

somol encePharmeefironomins2:67T26)n Migsrigesamay perus acanynge, butsualbnbegin

hypert ensi crisis,.ach -aplace- . .and neck- hyperem 5 gastraointestinal
Upset, - sedheirern ek 10 S 3b. hefeies onB Py oLt ORRRIS e ARS g ot
t hesq5conMPPrGHentH & his®Hy bRfighafiRl fhy bR ascbiaRie ¥ tiRaenAbgy 6£'5 Patfent Pr egnant
wonmen, nursing wonen, patients usihg nonoam ne oxi dase 1 nhibitors,
patj ents hafflicted withingmine. of i schem c heart disease, ulcer, gastritis,
ki dney di sease, i ve{, di sease, di seases. &Eres rrebnt |y popul ar

|

d ot.her
m grai ne treatments ¥AVBISAPIIRERLS T '&ﬁi%‘ﬂ Sgfeca! proce ave been

recommended to decrease the frequency of recurrence of migraines. Such procedures

include surgery, counseling, participation of the patient in biofeedback procedures, and

20 administration of methysergide, propanolol, a calcium channel blocker such as
verapamil, an ergotamine preparation such as dihydroergotamine, or a serotonin
receptor agonist such as sumatriptan. Some procedures to decrease the frequency of
recurrence of migraines may offer benefit to certain patients, but are not useful for
alleviating the pain associated with an acute migraine episode once it has begun.

25 Treatments which have been recommended for the treatment of an acute
migraine episode include administration of aspirin, codeine, a serotonin agonist such as
sumatriptan, ergot, ergotamine, caffeine, a narcotic, butorphanol tartrate, meperidine, or
a combination of these compounds. Administration of any combination of these

compounds has not offered satisfactory or sustained relief from the pain or other
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pharmaceutically active agent which interacts with a serotonin receptor on
cerebral _ arterjal surfaces (Goadsby, 1995, In: Mgraine* 0 y and
Genet i cswos%???gﬁér et al., Eds., pp. 67-81; Canbridge et afm%k%grl t.
J. Pharmacol. 114:961-968; Ferrari et al., 1995, Euro. J. Neurol. 2:5-21).
Serotonin receptor agonists include sumatriptan 15 (Imtrex[err], d axo

Vil | cone Ispmptoniieseeciathd Withaangdcatefigraineepisddel intreny(patienty] Eurthermafeneca

Phar maceuticals, Wl m.ngton, DE), and rizatriptan (Maxalt[e , Merck &
Co. , V\ésthFQRS,SKWSffCC%éWaGF bmwep%@pW&CC%@mYWlw&raB@{ Pé‘@’%ﬁf' to produce
relief froma C ] l.ne. epi i e |: . regul ated
cran o orgpwerdi e ightfer RhaBESaRARALE ity SHEPbAIS balfiad P31 21 €0,
al ., 1993 jMakotioRNRyperession, W perichsRelrisis2fhesb)fave andpktkHiypereniiaon of

serotonin receptor agonists is .inefficient via intravenous, oral, and
i nt r & ect gastpeintegtinal upsesssedatings drugodependente, audiths kke: Jdnjadditions eartain af
system c oni st distribution, whigh increases the availability of the
agoni st t dhfee sappeupdsare contraindicgled fof avherqus paiensy Suchias maRhignt pomeh
met abol i z : ﬁ.ﬁgerm, s L iabidel § '
results i ﬁ%‘@%’%ﬁﬁ‘; r%ﬁgss%é ag%?ﬁkgtﬁ : ? %llag%étlg]gb\%\t}%& gﬂtﬁ r?feg%ﬁ%afltqmzﬁ
produces wfdshemibheartdistase uleeet gastrifiaplddneyldiSease, Hbar disbase 3ahdther .

1) : S1- S14) .. Therefore, it would be advantageous to admi nister an agent
whi ch doesdi?egsess equire systenic delivery. Intranasal administration of

nveldi gated in a noscren el ARG Estlent ko Ak BRRdrace L
99/ 03473 RinherhintddtiddlBrattive agert Mhich3intef&tSvith alsBrotdiih rédepdy onEBrePradat i ent s

experienced no relief and were on mgraine prophylactic nmedication(s). In

a cont r ol | axterist siifacesiiioadslby, 4A25,do- Migrkine sPharms e cwandlesgess of
i ntranasal | .y-adm ni |i dpcai ne, shorter:acting,l o nest heti c,
for treatnf¥n fpacﬁ-@ﬁ%?m eéﬁf’s](?gés E’ﬂhf?g?‘@‘aé:f)palllg%%ié’ég’ 3 Tahmer. 5
Med. Assoc 766 1) Nebi . e 3 ' ' WY ed
't 7 anacal it 5% Euie:). NG SRGEBHOBPRSefbr dqniioine e SRl o

pati gsits s@mittexAMpGlaxbioMetiame Insi, BresdarcheNtiangtd NCyrmblmiteptan {ZemigYppt ons
persisted 1n many of these patients follow ng . treatnen " é‘;géggol cant
nunber of %wpeﬁﬁmaéaﬁrqaksd&flmns@n, DE.andarzatriptan (M ’t@ﬁ “m grai ne
medi cati o Japn,a Lef.. r ] gt ai ne 10
epi sode f Pg}c?gteﬁlfl@b?‘gb%%g%@%e?eé@} g%iné%fé{gr géa ttg;p rc%cirhgg?a n%ﬁ?{o%gjal |y

Wi t hi n t headutd migraine épisodé bystfisingeashagiing ok redulate®crahiabbivot lovg tipretaes a

headache which i's characterized by
halting the acute migraine episode. (Hamel et al., 1993 Mol. Pharmacol. 44:242-246).

AANA YJORCICH

20 However, administration of serotonin receptor agonists is inefficient via intravenous,
oral, and intrarectal gavage routes. These routes of administration result in systemic
agonist distribution, which increases the availability of the agonist to hepatic tissue and
to other sites where the agonists are metabolized. Furthermore, systemic distribution of
one of an agonist results in distribution of the agonist to sites where the agonist

25 produces undesirable side effects (Saper, 1997, Headache 37(Suppl. 1):S1-514).
Therefore, it would be advantageous to administer an agent which does not require
systemic delivery.

Intranasal administration of lidocaine for the relief of pain associated

with migraines has been investigated in a non-controlled study by Kudrow et al. (1995,
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recurrent episodes of unilateral excruciating pain, usually occurring on
the sanme side of 15 the head of a patient. These headaches are typically
ocul of r oN@P¥B#7cul ot enporal , with occasional radiation tBCT/HSMBH | aw,
and are described as being of a boring, non- throbbing nature. Associ ated
with the head pain are one or nore autonom ¢ acconpani nents, including

conj unct i vabac}dah@,%_tsimszv)ggg d%iat %ﬁ?ﬁﬁ&ﬂﬁ%ehﬁ%&' E@%ﬂg@d‘ no rél{¥fAAd Wegden POdY

tenperature el evation, Ilation o e sa e as that on which 20
t he pai n i migraineprephydattic amdication(®). biareceontrotled stugy, Maizels and eo-wagketache i s

usual |l y of hori..duration, persisti for. bet n fifte nd pi net

m nut e, _ aRRbeEge st intshontBradtainiereT ffcping, § Sorfetpelinglackl ¢ o
a period Ohnesthetit Fof HEBAtHRNYSEActe &%?Aiﬂéeﬁgodeymew aPABHEEIARen the
clusters of .headaches. Because_ headaches which appear to  be identical to

spont &neouMed} Assos; 2Hs3trdRBs High corcentrations of ligloeaing admainistered irgranagallyt i on

of histam pe di sphate. .cluster headachgs, are al so_kno ¢St am ne
neadaches. SREStIEd Rek it i EhERHRRiR i SR e dp Rt o el ey

al so be i pighifRentPaiRad Ms6diated safp@msPetsisted iGRAnyof thesk padents foldwiagt , for
exanpl e by “subli g'gual ,admnistration of 0.4 mlligrans of nitroglycerin.
Met hods whtresmeat oA isienificant mambeyof patiends regrised fusther treatment with @then &ipes 30

i ncl ude adngni | om . of ' . ' r N

cort i cost ePbrigreidldiation B AR AN XIS B b migmine ang

i ntrggasal eﬁddiderﬂr@cfuéﬁﬂj' febothdedast 2klapsed whrl ¢ BfttrSraatrhent] @suahp Wigin aeifirio

| ocal anesthetic wth pronounced central effects and a vasoconstrictor, or

| i docai ne, howi ch is also a shorter-acting | ocal anesthetic (Barre, 1982,
Headache, '§ SoaKittrelle et al., 1985, Arch. Neurol. 42:496-498).
These invegﬁgﬁggigﬁgﬂﬁ#ghlight that 5 shorter-acting | ocal anesthetics were
effective to abort pa clustesiisudadhedomiptibesta lisadadhe whithliswihdiseterize@bpche

epi sode that is only one_of_ several headache epjsodes conprising a  cluster

headache, eSHEERtfPisodes ek ynilatery) excrugiating priay usyally gecurring ga thesgmersidef dr ug
and qkepea ' ser | | er, no
i nveslt5 i gat theﬁle\%ggwggté%iﬁbgh %ﬁgiség&i%ﬁ\elge%% i a%agl\r"gocgp?%ﬁgrl ggyﬁl?t;n@ ¥@%es e
short er - acwithgckasiaral sadéatidnao itleesupiper jbbv, pnd miedieserided af béingmf albloringy noav en

nore than qne, .of the typically .short-durati on headaches associated with a
Singl e ol uGBbbIRG BEEk A Tor Risd with (s bes] PR afeAne ot ZAHF AUGRORIS t ot O of

| i docai ne aAitEh i [ i i del IS nor is it
i ncl uded | E@&PQ{:ogni ztée’gnégﬁ}g% E@E@é alcﬁlgebcta gxg,arj[aﬁ%l%? I!l%)ér@tolig g’clgfiﬁa%nﬁni tus 15
More t han Shinodrhda, bodydemperature elevatic, vhsodilatiomon thetsamnisidesas thationiwhish i s

20 the pain is experiehced, and edema beneath the eye. A cluster headache is usually of

short dﬁration, persisting for between fifteen and ninety minutes, and tends to occur in
clusters - typically a few times a day for a period of six to twelve weeks. Months or
years may pass between the clusters of headaches. Because headaches which appear to
‘be identical to spontaneous cluster headaches may be induced by subcutaneous
25 injection of histamine diphosphate, cluster headaches are also known as histamine

headaches. Headaches having sensory similarity to cluster headaches may also be
induced by administration of nitroglycerin to a human patient, for example by
sublingual administration of 0.4 milligrams of nitroglycerin.

Methods which have been investigated for treating cluster headaches

30 include administration of methysergide, a vasoconstrictor, a corticosteroid, oxygen,
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a condition characterized by a ringing, buzzing, roaring, or clicking sound
perceived b a _patient, a person observing the patient, aor , i ch
seens to‘%’r%@?ﬁét e fromthe ear of the patient. Objecti veP(r‘f’ﬁ%&(Idé%l S
characterized by noise originating fromthe ear of a patient which can be
perceived by a person exani ning the patient, while noise 20 associated with
subj ect i véndomethaais, and rintbanagal administcationl of chgaind; evhieh isartoxic Fherter-apting

currently no truly effective treatnent _optiops avail able for ,tinnitus,
whi ch has lorad anesthelis with Rranopncs pﬁg{agﬁgggs B‘FCP S M?%?F%F%’i'ﬁ“p&f F‘Q?u‘i%“‘af flicted

t her ewd t h'wl'géﬁgs%{fﬁ:% sﬂ%eﬁ-?ﬁt?nﬁel%&%ﬂemﬁ (Baf8, ﬁs&%‘%@@g&,@@&&yﬂ%;?ur gi cal

deconpr essi rve, use of speciallze earing aids which

mask the tiRedlleus ol aNIBS, Alrets Neird)f 4214961498 Teéd invesigatidiis igklight diatt he
brain involved in auditory sensory processing. None of these treatnent
met hdds hahortersacsinglocal anesthetics wersteffestive totabart painesseaiatad wath axsinglgsospasm

" Cer obr ovauiidyal bidathe SopAE HAL M onlf bl A ek ieBitehihlnt Sorumiviog f sy
of a cer etm\?gterﬁ,emc?,g,/ SQ’%Z%}CE Eﬂe#&?ﬁf A {IstéY (i dY EafR! am et Lo cﬁﬂ?ﬁﬁd" ar

spasmintertferes wth cere bl'ood supply and is associated w
numer ous ypedtaddosingsovarel raygired scachiqyartidsy sesults.vHowaverchaimyestigatiopaesh

changes, and_nunerous ischem c_ synptons_ of stroke. Va c%iar scle tone is
nodul at ed mgdeaythese inygstigatars afthe g °ﬁ'§&% Ftefsaqangi? ﬂes%ﬁ Kt ed
Duri Af i at ' | ] : f
acut 1 screny e Bt AT B, s ol it oA de e GFIOE) et Biof BHsGmmg’

processes, asascidted ithsa siaglosRakt headaclit srdar Qlinyclly) inghsahl Aninikaation and
di sorders, follow ng the onset of which the affected tissue is

i nsuf fi ci eoftlidocaingbhs provemta be disappeinting and isowd widelyiuseds nex isdhinchided iy or
after such events, incl yde gor 10 exanpl e, tissue danmage or death,
vasospasm regesueRd clystereadas BHB?WHFWE’P%}SH ty, nuscle weakness,

dysphasi a,%ﬂgﬁﬁgoni a, cognitive inpairnent, autonom c inbalance, and the

| i ke. Thes 'sorders may be alleviated by increasing oxygenated bl ood
supply to the ischeMate thaaSTamilliorcAmeseahshroaiflicethpith tinpitus chianitys iser ebr al
tissue may be effected, for _ exanple, by .inducing dilation of an oc lbuded
cerebral bbeenditjenscharacterized by ammging, buzging, roaingspy eickinggoup EF@S’Q’Eg ¥l ood

supply may .effe | LR e : jJmal to
an occl ude%lB gléeglg’eq ﬁ%%%l %\é‘ra%glﬁat% S B&heglft’fqro%a{hd Pj h%gl x{%@%g‘% éﬁ@gﬁ%g}éﬂ% ?ngé)?
i ncr easi Ngof the pafi&ftS Obfective dhhifis is clisderied byawiserignating drorbhe cdeof #asi ng
t he anount of watershed ischem a, decreasing the amount of damaged
patient which can be perceived by a person examining the patient, while noise
20 associated with subjective tinnitus can be perceived only by the patient. There are
currently no truly effective treatment options available for tinnitus, which has been
associated with instances of suicide in patients afflicted therewith. Treatment methods
which have been-attempted include surgical decompression of the eighth nerve, use of
specialized hearing aids which mask the tinnitus, and infusion of drugs directly into
25 areas of the brain involved in auditory sensory processing. None of these treatment
methods has proven routinely effective.
Intra- and Extracranial Vasospasm
Intra- and extracranial vasospasm, hereinafter referred to as

"cerebrovascular spasm,” results from contraction of smooth muscle tissue of a cerebral
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cerebral tissue, and increasing the anmount of cerebral tissue which may be
sal vaged. 20 Furthernore, facilitating venous drainage, by venodil ation,
decr easeVAMUBEB back pressure and increases forward fl oWPEFUSIII8Hat ed
bl ood. Prior art nmethods of treating such disorders exhibit serious
limtations. Thronbolytic therapy, for instance, is known to be effective

t o decr eagstoddeessety Oetdbyovakculepadn alterderengith corebd binpdeapplgiand g€ cl usi ve
strokes if the therapy is perforned soon 25 enough after the onset of the

occl usi on.asseeigedwith pumetus symptoms; inshiding mpscleparalygis, visndl shengeand
decreases the sglccess?r@f t he pr.ogedure and ad erskSFI yYaffects Qatti ent

out come.  APHETHANESF: IS RANRTIERS ifeheaus, SPIYmSOf Sioke. (YaCWar myselF onedfen ¢
event by HhoRIAES bPAe®al, hvimbt4add idca¥aberd he i schem c area and decreasing
vasospasm'i s needed. 8 WO 99/ 03473 PCI/ US98/ 14870 Anatomy of the Nasal

Cavi t§y ThdDisordarstMamifestedIouring ordA fiértand tAssocigted ivith aniAoutalschaisicdvientd, f or
exanple, in Wllians_et al eds., 1980, Gay'.s Anatony. 36th ed., WB.
Saunders Co., Phi| doRisphekac &edeezzems‘;e,ntse@glée? asfqlwé&n&(ﬁ pRotic gt 3. 79,
3.80, 7.2 ' . Fi reinis a
di agram dg%?%ﬁagﬁ%{c Leégsé%g%;(l?’srrg?{p sﬁ’%ﬁiggﬁ %ﬁﬁggﬂ?}lﬁg&@éﬁi%egﬁétapgn to the
nasal- cavidisor@érsXollowitg thd BsebbGwhith theaffeeted tiseud is insuehdiemBl Splibd
"pterygopal ati ne ganglion." The position, origin, branches, and

di stri but i with exygenatedblooda Manifestationssdusing op pftersugheweniginclugesfor 7. 177,
7.17 7.179 nd 7.181 and the acconpanying.text in 10 WI]i et al.
(suptdy " Acaimafe Bosic faragl pr Acal oS RpRety St Boh. vpibragtey Instab Bl et hei ow a
region of hd Wedl ' o] {d : |

i eror (RS eSS, Hephitfa ROSHRIE CoBRLYC AfheRmenb ulaSRc falee, o1
not readi |andahebkei Dhese disardersemay be alldviatédbby inzreabing okggematedddodd supply

i nt roduced ino am de | ogal an hetic that . 15 is commercially avail able
as the S( |t93g% ISgheamic HsTHer ww@ogﬁ_sppdgggescmgfﬁtegmhaﬁﬁae mayePe 36 738).
Ropi vacai 0. | I lial: ML 15 di ate

di stri but P%F\e%gequdﬂ% Ieg%?éggt@@ﬁg&gg gg%{tfo é}r%%g’létcg%g%& o%gch:ll l@gb@p&%ﬁ?e conpar ed
W t h1§t herFurthiefby afay lof krdmple) sach digeaséd bload Pspiptinal de affectdd by dilatisrsof | N
addi tion, ropivacaine also exhibits inherent vasoactive properties (dedong
, 1995, Ressrebrgldlead vesselyproxingal to ap ogdudedsvessel by increpsing thenflewtof.  Anal g.

R R I e RPN R

decreasing the amount of watershed ischemia, decreasing the amount of damaged

cerebral tissue, and increasing the amount of cerebral tissue which may be salvaged.
20 Furthermore, facilitating venous drainage, by venodilation, decreases venous back

pressure and increases forward flow of oxygenated blood.

Prior art methods of treating such disorders exhibit serious limitations.

Thrombolytic therapy, for instance, is known to be effective to decrease the severity of

cerebral damage caused by certain occlusive strokes if the therapy is performed soon
25 enough after the onset of the occlusion. However, cerebrovascular spasm frequently

follows, and decreases the success of the procedure and adversely affects patient

outcome. A method of reducing the severity of an acute cerebral ischemic event by

increasing early blood flow to the ischemic area and decreasing vasospasm is needed.



West borough, : MA), and has been described, for exanple in international
pat ent i i on publication nunber WO 85/00599. Local ﬁ@{e tLes are
known toagﬂc?ﬂéﬁt:’he generation and the conduction 25 of ner e(ﬁlg%gldkses,
presumably by increasing the threshold for electrical excitation in the
nerve, by sI OWI ng the propagatlon of nerve inpul ses, and by reducing the
rate of 1A he Nagal Qavigyot ential of the nerve. In general t he

progr essi onf anet hesia is relate t he dj aneter,
nyelination, and condigctmughir ?%%éﬁ%ﬁ‘gwﬁgah‘?/@?s SRty arg d%?f’géi‘f&f nerve

fibers. Generally, I -9 WO
e ooty YillpR 1 (Bl 1980, R A 80, SwnSpbls

t enper at uipgjlgddplaa) m62arut5§ ?elspécﬁ%l%t figared.3.78)8(79, 3180, 7.239) and 1290 and
proprioception,” and (4) skel etal nuscle tone. The rate of system c

absor$t i orthé sccampanyieg texsf thulr@l:hbreahlégtmw depictigg fenrRpReXimstn the tot al
dose, the con,ce r.at dent | ocal anesthetic 5

admi ni st er%QP‘PB %F’éﬁt‘a “’F‘Hgtﬂ’ %BMHPEWM ion, the vascularity
of the site of adm "El?etﬁpé 19'?118 Eitetxrhed&i meg?te?ﬁ%ﬁﬂlﬁﬁné)éanghon "

vasoconstrictors such as eplnep rine rn he anest hetic conposition.

di | ut e cormRPoshionporigih, hlancmnmdnhstﬁbutgm df tR@ SPGafay be ﬁndmtood)‘gy ans per
mlliliter) usually reduces the rate of ahsorption and eak asma

concent r atexamining leETCPJC‘aW thé’&tmﬁr and Zd8 @ndghe 3ccamp °§‘HE‘ duration of

t he e‘?ﬁtﬂnetlc e if . The duration of the anesthetic effect at a given
site of ad POS PLEL WHPEH a2 1 ocal anesthetic is dependent upon the total
dose, the concentratA@the oit%d fighfesiasla it d¥sceibe, the SPGPisdbcatstidsddve hiregion
adnmini stered to the patient, the rate of system ¢ absorption, and often
the prese rnfe:pnhelahn émthe postetiowpertion o theingsal egvity, inferier toapdrincluding jthe

anest hetic 15 co I on. 20,25 temc a ni stl: tio ocal
anest het i cSPRENGE éﬂaé?ﬁcﬁsbét‘dtfép repgtrrcatginy %FVI ?Vfah ep8§g| anest heti c
to provide lasting rﬁbgfvgcd?xfxe tgeafé@mttg R éc[‘aﬁuﬂHﬁﬁlﬂe 165} rRidtheti€ e t 0

known adverse reaction occasi ona udi ng acute energenci es,

assogf at edisichpntitially a\Tdith aseha$ (levod-enargivnter ¢(hed eturl, r;rﬁ989;a°at¢stﬂtoAnel@f ective
nmet hods of treating CNvDs such as_ persi f nt a)rlg. recurr elat headaches
of neur ova® G738k ,ngpéwame allows differential nerve block and exhibits intermediate

distribution and clearance and a better systemic toxicity profile compared with other

similar relatively long acting potent local anesthetics. In addition, ropivacaine also
exhibits inherent vasoactive properties (deJong , 1995, Reg. Anesth. 20:474-481;

20 Santos et al., 1990, Anesth. Analg. 70:262-266). Ropivacaine-HCI is commercially
available as 0.25%, 0.5%, 0.75% and 1.0% (w/v) solution (Naropin™, Astra USA, Inc.,
Westborough, MA), and has been described, for example in international patent
application publication number WO 85/00599.

Local anesthetics are known to block the generation and the conduction

25 of nerve impulses, presumably by increasing the threshold for electrical excitation in
the nerve, by slowing the propagation of nerve impulses, and by reducing the rate of
rise of the action potential of the nerve. In general, the progression of anesthesia is
related to the diameter, degree of myelination, and conduction frequency and velocity

of affected nerve fibers. Generally, the order of loss of nerve function is as follows:
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i ncl udi ng m grai nes and cl uster headaches. Particularly needed are
conpositions and nethods which are effective for inhibiting an acute

neur ovas P &8 dache epi sode. Muscul ar Headaches Miscul BET/HESMH8Hes ar e
very common in the adult population. It is estimted that between about 3%
and about 5% of patients who experience a nuscular headache are afflicted
wi th chr O'M}:sy‘fﬂifa%étﬁranﬁﬁﬂﬂm?ﬁhetm’ﬁm&i&ﬂ tdripdRary arldtain, bhe (ZJT’CU&}H' ar
headache occurs nore than fifteen days per nonth for "a period of at |east
-10 WO 99/a884whereapplidady, () roprideeptions and (A)skelstal mua¢lgteriec addiction is a

recogni zed problemip the treatnent of , patients afflicted wih,chronic
nmuscul ar headaches. fﬂ‘grrsyﬁé‘ﬁﬂbaébﬁ%?“ﬁgﬂpﬁgmé%? 9'100@{ ‘i“?s% Ctase for _
typi cal epy ' ' | ' of
miecl o5 ofiePRefLupdibt Wal RO Ecoitrich, Mk TG lof e SR GRS 0
of -t e headminietled tbahepativnt] thdwoutedsfradnmnistraticay) dieataschlavity fof tiwrsiterofent | ocal

chem cal changes within skeletal nuscle, and may give rise to pain. The
pai n may mdminiskations andtheipresenge ereabsertce of ¥asocopstietorssypk ag epinephiine idain | s

erceived at _a ho | ocat.i.on different th t d ' of.
Cont ract | iE estteny coRBRINEE, AR Sbelulionr Sa Bl e LalHoR br
associ at e%i&&%i‘arﬂ? peAnliRRr)Asudlf; Mekihides Werad o AYsErplibh 8hid peakPlainegi cal
probl enms. Miscl e contracti on headaches may al so be associated with

anat om ¢ fcoatentmtion ofi thedocad anésthetic asonfetimes prolongipg thedwratianofthe j oi nt

di sorders, i rtLi taétj ng | esi ons, pressure and nechani cal stress, eye strain,
or met!cﬂﬁ‘ﬁ? G effectyr i sorders. Miscul ar headaches, including nuscle
contract! on headacheg, ataten SANE LARMIGRUAENTE o gVch S1E GPAInARABn bRE MOS!

common cat egory of recurring head par n. I nction m m grai nes,

t hey are ustkllahysthéticds depgandentiupon the total Aozl thetcdhcentiation, and tenidentity ofor
frontal predom nance or with diffuse extension over the top of the
crani um Thelgsal anesthetip adminisiered tq the patieniathr rade of pystenaig gbsarptiodrd as wel | .

ik : . . h . ; : he i
soual 1y qedien BEaefuits o dFsrR P EVRRERrGh Rt dufty R I 8- oRERRGE™ ' °
phot gphobi @mpyiflicahonophobi a are not  generally associated w th nuscul ar

headache epi sodes. The onset of a nuscul ar headache episode is nore
gradual than the ons8ysterhicadmiinistuativa ofra lotal ahesthdtisdsinettacpragiisiabmethodand

or acr omal 65 HEYARE OF R o earetishe i Bt asE a8 of DR LOME L FRBER appear

to be patient, due to known adverse reactions, occasionally including acute emergencies,
associated therewith.
20 There remains a significant unmet need for effective methods of treating

acute CNvDs such as persistent and recurrent headaches of neurovascular etiology, -
including migraines and cluster headaches. Particularly needed are compoéitions and
methods which are effective for inhibiting an acute neurovascular headache episode.
Muscular Headaches

25 ' Muscular headaches are very common in the adult population. It is
estimated that between about 3% and about 5% of patients who experience a muscular
headache are afflicted with chronic muscular headaches, by which is meant that the

muscular headache occurs more than fifteen days per month for a period of at least
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25 associated with physical activity by the patient. Once established, a

nmuscul ar epi sode may persist, perhaps with mni | u I ons
in |nten§vq53%3$7§r weeks or nonths. Miscul ar headache is r%%y&ﬁ?é‘é‘:‘g%a
being present all day, day after day. . Although patients afflicted with

m grai ne may be awaked fromsleep, patients afflicted wwth a chronic

muscul ar kisad sishrogths eAnblgysic hédiptiomBiastcogniztdgmebler in O

PCT/ US98/ 14870 percej ve devel opnen ntensi fication of the headache soon
after wakpatipntsafBintedawith ﬁhﬁ%‘%ﬂ%‘ﬁﬂ%@?‘iﬂ #%licted with a muscul ar headache

exhi bit synptons of ated by
t ensi on headaches M@%{l@ﬁéﬁé@ Mawgér%bglé% g&;&ﬁg@%feqﬁytggﬁ:ﬁ |orgs& t her eby
| eadi ng t genkiaf HeddcRed WHich &k ralaRAGE Sofactibn Bf Awseles ofthvhedd ysl ik many

patients. Miscul ar headaches are recogni zed as bEI’rI:E a distinct class of
head#ches Sustamed oontrastiahs ef skeletal mauscles o€ thechgad, neck ger,an@élso erg ARgst er

Cont 1 et | apsopietkts aneTant ol ehetical gt wisin Sl A, ARty
shoul der S v%"{'?steq g Pfgﬁ%‘laﬁ | ggi:& f6caliodi orjlpma§ bk éfefredl vﬂﬁcﬂ Rieans that thel ogy,

central l"'uence stem nodul ation, and involves gamma
effer ent @ﬁiﬂrlﬁ paiceived at £bsdy odatioradiffeseat than thd%baimnbfmmbympactmn
conduction through the ventral horn augnents th eff neur onal
di schar ge Musgle myectm:hmﬂaﬁ@sm 59 ke ddyrenig and,agspcia @5%%*91“ Yocal

Chﬁgﬂgglsl a’ﬂab S‘Bég‘?ﬁ%r 5 °L‘{g3 %Rg%éeé’% ﬁgﬁgﬁ@}% © ypegg%ﬁé%?hse:égﬁéﬁt

headaches g{@ag dsgoobated With adatohile ftorS Mkl & cepiidal aghriny) tenipbromandibulagsul ti ng
fromthis type of sustained contraction is typified by an achi ng sensati on,

rat her t hjeinbgisofders; hreitatingdesions, pressue and mgchanical streseeyaswaingdt h nuscul ar

headaches. Sonetines, surface el ectromyograph recordi ngs of the

cr ani ocer \FMAIonal ftresEar FRfG‘Frﬁo evi dence of persistent contraction. It is
therefore widely suspg HeR@dchBY Sdthdihg msag@gmgn%ﬂaeﬁés déndused solely
by sustained crani aI muscl e contraction.  Generally, the pai n associ at ed

Wi t h15 musensiéd hdadachies e eqeognided asthe mdsticommondategory df reiening head, pain.t hough
t he pain becones severe in many patients.  Rel aa‘?ﬁtl on, massaq and common
anal gesi c Inslistingtion fremumigsaines, shay; are HsuaHy bilgtesal %\ﬂ%ﬁccéma ahchal,

nar cot i o prEBarALa St Pretpip ey of b RARE FralioR bR o Ee T DY 20
adni ni st ergghit, Piel falH Mafbe f6dafedGh M bRk of SRMRAE afdiaedk arwdlkddalike pain.
migraine pain, the pain associated with a muscular headache is usually described as
20 squeezing and vise-like in nature. Nausea, photophobia, and phonophobia are not
generally associated with muscular headache episodes. The onset of a muscular
headache episode is more gradual than the onset of a migraine or cluster headache
episode, and muscular headache episodes are not generally associated with auras or
prodromal symptoms. The onset of muscular headache episodes does not appear to be
25 associated with pHysical activity by the patient. Once established, a muscular headache
episode may persist, perhaps with minimal fluctuations in intensity, for weeks or
months. Muscular headache is recognized as being present all day, day after day. .
Although patients afflicted with migraine may be awaked from sleep,

patients afflicted with a chronic muscular headache generally sleep undisturbed and
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Unfortunately, many of these patients devel op physical dependence on these
agents and nust be foll owed cl osely because of a significant incidence of
addi cti oWOPBO 99/ 03473 PCT/ US98/ 14870 Nonet hel ess, t hPGRIUSIBNAIMr e of
t he head, neck, jaw, or upper back is tense and tender in many or nost
patients afflicted with a muscul ar headache, and one or nore trigger

poi nt's, OperfBivedévelopaient oPintergification bfthe htadaClhs sdonalfies pakingaitout ai s and

t enpor omandi bul ar joint disorders nmay contribute to the devel oppent of a
muscul ar thirdefpatdenss afflicted withtagmugenlan headaeheyreshibit sxreptams @€ deprstsiathe

t t t, of . I h hes..i d . ) i
support,  MiEEiIgdeaRcRr A o8 SORRECAEL Y CabiR PEEERE RO R O s Dacks,
transcut gﬁe}gegesre&ls%mdsgpésioa@,%a&by FalfighatHeRrioBiideGTunetenaty (€. 0., use

of ortho Ic pillows and the |iKe), admni stration of aspirin
conp$undsdiagmostia monkypsdn mamypatients., non- st eroi dal anti- inflamuatory drugs,

tricyclic antidepressants,. ngrcotic anal gesi cs,. oral. .nuscle el axant s,
with or without tra F‘I’I?“'zIé’rag,aéI?ﬁéﬂrécq &ﬁ?’gl,ng SIBICIS\@FSS al gesi ¢
conpounds . I 1 f I IREd NG m | d-
to noder aI'eea-EIgﬁIseg’n&sllgt?@h g% I%I’% f?rorungg%@é?{%gg aﬁég&ggogoc?r&eﬂ%gte%dﬁ? gd' afflicted
with either severe MuselilaPhéadaches ats, &f part)eclated e sustainsed domeractéionuefithence
relief fromtheir acute synptons using these known treatnents. However,

many do nskeletslunusctasiofithe scalpe face; nesk, apdishopldense fustaipgd muselecpatracfionespond

. f.th h ' . ' .
t heiloi osis TRBEAHRISFAE BRabR < RaG L BHaREE aRY BrIFSRBRT PSSkl M85 cat i ons,
or becausgvgfiel Eﬁmﬁ'IaSeffﬁ?&é RERAGAAMBICRIPRETE fctivatibh CRE1afd monddghdptienal | v,

synptons nmay be”I nfluence by psychol ogi cal factors which nay remain

Eonst ant domndwﬁmeﬁuo@lﬁhs veletral hbercaugmentsdivth efferentowengonatidischiazge and on of
nown nedi cations are significant and bego re evere over time. .
There r eniusde SORFASHPR, @a‘FMCIWIfR?I“’ %ﬁ@éﬁ%ﬁ?gﬁ‘if%{“@%@i BW¥s and 25
net hods of_t: ' ¢ C ' | Lnhi Lt l e

cont r act 1 G TRl MplcEY B BIQNEREN Eomptefion ) Bl M Urd R RiSE

pr ovisdes Q@lffyﬂééd %I)pléféistedtmeadmhéwl%d whsustaired ictamilal nivstle coataktion, it paltD

99/ 03473 PGIT/ US98/ 14870 o _ .
resulting from this type of sustained contraction is typified by an aching sensation,

rather than by the characteristic squeezing pain associated with muscular headaches.
Sometimes, surface electromyograph recordings of the craniocervical muscles show no
evidence of persistent contraction. It is therefore widely suspected that muscular
20 headaches are not caused solely by sustained cranial muscle contraction.
Generally, the pain associated with a muscular headache episode is
mild to moderate in severity, -although the pain becomes severe in many patients. -
Relaxation, massage, and common analgesic medications such as aspirin and
acetaminophen are often effective to alleviate mild muscular headache pain. Codeine
25 or other narcotic preparations, tranquilizers, and antidepressants are sometimes
administered to patients experiencing more severe muscular headache pain.
Unfortunately, many of these patients develop physical dependence on these agents and

must be followed closely because of a significant incidence of addiction.
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Systemic Delivery of a Pharmaceutically active agent Numerous

phar maceutically active agents are useful when delivered 1cally to a
human paWioes}?f .3‘47éystem' c delivery of such agents can soneti%@hgé;&‘mg*of ected
by oral adm nistration of a conposition conprising the agent. However, nany
5 pharmaceutically active agents are degraded b%, or otherw se react with
acids, proteins, oiNatettelessghamustwlatareof the head; aeelu jaw, yappebackdst i nal

tract or the human liver or circulatory.syste with the result .that the
agent | osdense asd RdeninJaany; rdnos Qé??ﬂtﬁ%@‘?tg‘f ?’b&at 'HP%C“rlaég’%‘iﬁ"ﬁW one

phar maceut| AR bisesd eSét] CePicalapHonitiot adg by an
oral rout gr@rééﬁg&té&?%?ﬁ%hgclgﬁ?@gr@Bg?!?t! eg agent . c? %Bagdi tion, 10
gast r oi nt eghpéremaadivalapjointdissrders neayedonyritaerianths develdpmenti afat musculany be
inpaired in a distressed patient, such as a patient experiencing a

m gr & ne dweadashesevere headache. Pharmaceutically active agents intended

for system c deliver gt(#be?lﬁg‘ﬁ@%hgﬁ%ﬂg%fg&mhﬂﬁe[fﬁgg‘?%f ot QT avenous

route using well kno ., Ssuc cause disconfort to

the patienhuaifhr fddaPhésanctifle RASAINTE dnd PsyeRblogidal Suportfiabsage of the frequent

or continuous supervision by a nedical professional. Mthods of topically
admi ni st erliead andneuks application of kotlndeold: packs; dranscutansheelectsigalinemral del i very

of a pharnmmceutical]y active ent which is.a G one f. .the composition
are known, stimulation, Blysicak SYRRo g'gt’r“éﬁg %&@ed&p‘ﬁggﬁgﬂé}bﬁgg?e)’pastes,

creaps, |1 oul. ' ] [ ' | E1ion,
and e || A ERLIt o ing, apRahTp R Bl olds nod eI ale

ef fected binfla@Riatory | ticytlicdntidepressantiparcaticanal gésicsgotaymubale abi | i ty of

the agent to diffuse through the tissue to which the conposifion is
appl i ed t orelaxants, with ovwithewdranquitizers, mpuseclealanantss andhoherandlgesi t aken up

for system c delivery. A siqnificant net .ne ks Of 4.1 ons
and net hod¥mpaue s‘&%sﬁgﬁa(ﬂ%"bsaéﬁ g?‘bdrgl&s?n%ﬁn 5?‘%&@% l\;/lgr“I 18({ t?ﬁmeagﬁgénce
systemnic dﬁiénFﬁy‘XmRénﬁscﬂm{eHMHi.i cally active agent to a human and which
overcone the li'mtations of known systemi c delivery conpositions and

met hafls. The present Somv patiéntsafifliated with eitberpevéreiopgbromimimpsaulasds whi ch
satisfy the needs described herein. -14 WD 99/03473 PCT/,US98/ 14870 BRI EF
DESCRI PTI chéadrehessometimgsgaperiensreliof fram they; agute-symplams using tese Xapwn |

section of tr@atx?lgﬁtts.i %w%(refi‘many do not. Furthermore, over time, many patients who

initially respond to one or more of these therapies become less responsive to these |

therapies, possibly because they develop a tolerance to known medications, or because
20 the disease process progresses or increases. Additionally, symptoms may be influenced
by psychological factors which may remain constant or worsen. The side effects which
accompany administration of known medications are significant and may become more
severe over time. |
There remains a significant unmet need for effective compositions and
25 methods of treating muscular headaches, including inhibiting muscle contraction
headaches and tension headaches. The present invention provides compositions and

methods which satisfy this need.
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human head, the section being just to the right of the nasal septum A
section is cut away at the posterior portion of the nasal cavity to reveal
t he appr 8% MH9373| acenent of 5 the sphenopal ati ne gangl i onPCT/HE814870sed i n
this Figure include 12 inferior concha, 14 Ilower |lip, 16 mddle concha, 18
maxi |l ary nerve, 20 superior concha, 22 sphenopal atine ganglion, 24

t ongue, Zgﬁg%ngg_m a8 Sceuitdl By actine agéhtupper |ip. Figure 2 is a bar
graph whic epicts the percentage of patie who exhibited at |east 50% -
reduction in pain i nNemerouy phamasentinglly eetivenegeats aseiusefilsvhen dediveredo of
ropi vacai ne usi.ng the.intranasal ra t hod described herein. ("Nasal
spray”), JYSEuGaY tp ﬁ%s}’&ﬁe’gr issgﬁ"r@{{% V§Es @ Sr“&ﬁagﬂﬁ? ‘éﬁso(mﬁriﬁécg:\gaedri p"),
or usingt ' tbs,ag}mh £4\Edin ot ej . :

Swab") . Fiég%rc{ee% is a grlg%ﬁh\?\ﬂip%h depé%%tgmfkhe pegdcégﬁg gggﬁo%{b |3‘£a'=tv féée’lm@yv\ho
exhi b§ t ed phamhameaticdi}Pactive agentoareidegradedby,uretisrwise redct withragidsgprioteins, r at i on
of various 15 pharnaceuti.ca ’Li'l‘ active algents The response, of patients to -

whom ia. pl rothss agends Jocgtedd umap gastrointgstingl Fi.“ftPég‘ec,}f‘-\"&nel'k"e( Ofdata from
Subeut anccHenatorR 37 e iR st thes e3Pl Jo ks P 0 piSlfness.

325: 316- 32Horithis h€asb,IRASFhadmastdticAR! ctive aphashiay it prapfically bsas _
adm ni stered (as described in The Subcutaneous Sunatriptan |nternational

Study 20 Gdmipistergbly amexsl Fwe tojachieve systagic3lebivery0f thesagent!i ncadditidmy il | ed

squatgs (0); . the .response of .patientg tq whgmlj.docai ne was adm, ni stered
(s Mot dpswofpsibaABpu ot oL i oraf afmiistitkdmhedilRR mig e 3" 357)

i s indicat ' | ori PR ' whom

r opi vacai n‘g%\/\%}s‘eéaéﬁrﬁeﬁgg%éeﬁr ed asﬁﬁg?g)lmg%?%gyagg des gorr?%%g@&éﬁi?éeﬁa%&%h Exanpl e
1 is indicated by fiPhamhaceuticelly activeragemtslirtsnded\fpr sytsteenic delpvarg €0 af 25
patients to whom rgpiq\{%algai ne was adm ni stered by cot} n. swab _as descri bed
herei n i n humanmee by admumyistered Y{aan WBraysnoNs EOLHE UHBS WS l?qxownfse 599/ 03473

PCT/ US98/ 1, LM}_{F . EEFS I ﬁ’%‘i ' an rel ates
to use of égﬁg‘ﬁg’- ac @1@9 dgca ecg%\/‘gs hgt}#’ég}&r?grge |tgr?t?{efltgrg§?%g¥%a% acture of
a medsc aweéﬁl%' G965 intdtiod with RegieACor ddatinh@BaupevBidn it 4 mefical professibhalal
conposition for use in inhibiti nag‘aa cerebral 5 neurovascul ar disorder
(C\NvD) in a human paMethads of fepi¢ablypdministeting sempositienstta athuganjtisguetei ent

sel ected from an

anest het i cARYe B Bfe faivdy SR e ey RO B Srichis d ReBhBE. '

the composition are known, including the use of transdermal or transmucosal pastes,

creams, liquids, solids and semisolids impregnated with the composition, and the like.
20 Systemic delivery of a pharmaceutically active agent effected by topical administration
methods are limited by the ability of the agent to diffuse through the tissue to which the
composition is applied to reach blood vessels where the agent is absorbed and taken up
for systemic delivery.
A significant, unmet need remains for compositions and methods which
25 can be used to systemically deliver orto enhance systemic delivery of a
pharmaceutically active agent to a human and which overcome the limitations of
known systemic delivery compositions and methods.
The present invention provides compositions and methods which satisfy

the needs described herein.
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Anot her aspect of the invention relates to use of a |ocal anesthetic for

t he man%c of a nedicanent for use in inhibiting a (gﬁh 12 dache
in a hu SE’%’éﬁﬁatient. An additional aspect of the inverr?t-ii$ g';eﬁl ? s to a
conposition useful for inhibiting a CN\vD or a nuscul ar headache in a human

patient, the conmposition being formulated for intranasal delivery and
conprising at | east one BRIEEIDESGRIRFTEONOFTREDRAWINGS gl e i ntranasal ly

adm ni stered dose of_the co Ssition i.nhibits.the Dcor 15 nuscul ar
headache. A further E’gﬂéﬁi‘{?g‘?ﬁ@m %Péﬂtq%SﬁgétfﬂA§8@¥§ft%W8%%‘é°€? a | ocal
anest het | DRLMG f e"ﬁ‘%i‘ R e Alestiiieucal Iy and
non-i nt ra\%%%aglg J?B’etgdm n%gﬁ’gir*fl’gﬁ‘éa?ghar t%gut [ cagfﬂlc%pact i veeagent to a
mamal . Stdwdy sl pesterios portiona@f thdwasalvavity itwreveal the approzinaté placementrafsi ng a
| ong- 20 acting |ocal anesthetic_ pharmaceutic¢al conpositiqn, for i nhH)i ting

a CNVD andhesphenopalpting ganglion. Indicianseddn this Kigure include; 12qinfesior canchdsid i on to

mat or 1 a1 "o ek 8T cork 38 suaily Helys 28 sBbctfor S 27 shipbbilehic 7
conpositi oghanog., TWBREED 26 eridintifAl Ve RS uviiaf 30 tigger dippect of the

invention Tellates to a nmethod of inhibiting a 25 CNvD in_a human patient.
Thi s met hod conpri seFigure 2anabar grepawhichidepists thg psraentage obpatients wWhe al

o T bl oot st s BBt s e o iSwing Yortobe Pl R RD Gr o
rani #0st oqoioplaBiths ting BELRARIA IO TraPBIRRREY BHich CRABSPEITh i ot oo
with an acudig tfedhearasalivipithethoddeseribed hereimy(¢Nhsal dhipt)lacising therinfranasdl vy,

the C\D is a mgraine, such as an acute rri%éai ne episode. According to
this met hoeottonrwabanethod desaribedhaseindat'dBW4bc).- phar maceuti cal conpositi on

conpri ses a pharnmaceyticall.y_acc | t . ne | ocal
anesthetic ingredien 1&gré&¥ggq@ﬁ%%§eﬁé§%ﬁ%§e@§nm ior@agﬁﬁgwhgng- acting
| ocal anestifbitd atdeARE50% Fédittioh AEHin ARessitydbil6wingMdniinistatict ofdhrioas ease
formul ation of a local anesthetic. In an alternate enbodi ment of this

net hdd, t hphdromgewticaily activeagents.afibs tdspornse of patients tawhemla plagebe avasiaon
further conprises . a_pharmageuti.call tive agent as ,one | ect ed
from the. oPBERPESRIGHTG Bledeias it fondaBds e abHoger. Ane. Red

nor epi nephiiBig. 2PASTYE5PRAd The SERIMREALS HfiatriBlaAAARMAfonal Bthidy Grotip, channel

bl ocker,

1991, New Eng. J. Med. 325:316-321); the response of patients to whom sumatriptan
was administered (as described in The Subcutaneous Sumatriptan International Study

20 Group, 1991, New Eng. J. Med. 325:316-321) is indicated by filled squares (H); the
response of patients to whom lidocaine was administered (as described in Maizels et
al., 1996, J. Amer. Med. Assoc. 276:319-321) is indicated by filled triangles (A); the
response of patients to whom ropivacaine was administered by nasal spray as described
herein in Example 1 is indicated by filled inverted triangles (¥); the response of

25 patients to whom ropivacaine was administered by cotton.swab as described herein in

Example 1 is indicated by filled diamonds (#).
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verapam |, ergot, an ergotam ne preparation, dihydroergotam ne, a serotonin
agoni st, _sumatriptan, zolmtriptan, rizatriptan, naratriptan, a chroman
conpound WML  acet ani nophen, a non-steroidal anti-i nPEHWRYHMSI0 drug,
caffeine, a narcotic, 15 butorphanol tartrate, neperidine, a mast cell
degranul ation inhibitor, cromolyn sodium eucal yptol, tetrodotoxin,

desoxyt et rodot oxi n, saxit oXSUMBARY GIMTHEANVENTIGNI fite salt, an acid
salt, a glucocorticoid conpound, a steroid ester, magnesiumor |ithium
ions, a centrally-aOnEaspeghel the invention relates 19 use o€ 2 longnactiggdecal hat

i ncreases cerebral |evels of v- ' |.G: aC] ak D _Audrug that
I ncr eases ﬁ‘ﬁﬁ%fnlgf %ﬂ}iﬂt 3%‘}"’ éﬂagﬁﬁfﬁﬁg # w F‘igalc%egtcﬁo?iﬁﬁrg%k&é\ l;gg gi aggg%i ne,
val proat, gabaResthétib phtiatdatief conipdsiioh fér selin thibitifig arkieBdr essant, a
narcotic analgesic, an oral nuscle relaxant, a tranquilizer, and a nuscle

rel axant . fAtwovascwlat disordedt (CNVIR) intadmaman patient, thedong-acting loraliangsthetiuscul ar

headache |[n a, human patient. Thi t hod, c ri ses, intranasal |

admi ni st er }flﬁ@eadéeqt g@sﬁe%omt%q%@qgﬁg?ﬁ@ggg%léﬁ?ﬁﬁleﬁlcaﬁpsfﬁﬁ tYoé’?’f ective

to inhibi tgﬁe@@eﬂlz’%ﬁ%& ?ﬁstﬁﬁ@&j&%%forﬂﬁ%ﬁﬁroﬁsﬂ?&?Ené}iheiib.e i nvention rel ates
of ITnhIDITI

to a netho ng a In a human patient, conprising

anest heti zi ng a ner v@angther adpeteofahe nventiatreldtésdto usk of allaval atesthetic fore
patient for a period effective to inhibit the disorder. The effective
period is the meudactusof e medicament forase in inhihiings muysculanhepdache in g byman o
hourﬁg -17 WD 99/ 03473 PCT/ US98/ 14870 The invention further relates to a
phar meceut pahgn ‘conposition useful for inhibiting a CNvD or a nuscul ar
headache in a human pgtddaRfonallfipectTMROMvERtIIH refaf¥b b e6Mmpasitibk asdéfubfoe | ocal
anesthetic and is fornulated for intranasal delivery. A "single

i ntranasal inhikiting aiCND erla cdmseular healachedn ajhugianipetient the bompositien B or 5
muscul ar headache, The inv r&ta'_on still fyrther relates o a,neth Q

d af
syst eni cal fgrmulaied fordg iYT% ARd cRmPTIHRE Al least ong ocalanesthetic. Whete)
Thi s met ho ' NOKL= 4 g&ﬂt,' P hiks mal a
conpositi o%s@‘%%?‘@?%@‘%l%’ﬁ’rﬁ%’gﬁ%l@a‘?{?y e &é@%r}e{/e armtt%n?ﬂg at | east one
| ocalisanesifigtular vadadhee 10 pharnmaceutically active agent. DETAILED
DESCRI PTI ON OF THE | NVENTI ON One aspect of the present i nvgcgii on i s based

~on the discovery t hatA further aspaetnf theiinvantian tstatesio die yseiobAdocat anesthetigc o
onesbret < 196 SO FBBR eyt DT 0 O BRI 0 2

administering a pharmaceutically active agent to a mammal.

Still another aspect of the invention relates to a kit comprising a long-
20 acting local anesthetic pharmaceutical composition for inhibiting a CNvD and an
applicator for intranasally administering the composition to a human patient or other
animal. The kit may also comprise instructional material which describes intranasal or
dorsonasal administration of the composition to a human or another animal.
Yet another aspect of the invention relates to a method of inhibiting a
25 CNvD in a human patient. This method comprises intranasally administering a long-
acting local anesthetic pharmaceutical composition to the patient in an amount effective
to inhibit the CNvD. The CNvD may, for example, be selected from the group

consisting of tinnitus, cerebrovascular spasm, seizure, a disorder manifested during or
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15 CNvD or a synmptom of the CNvD. The invention also relates to the

di scovery that anesthesia of a dorsonasal nerve structure g%ﬁ‘ n a
human pat %ﬁ?’oﬁ%eri encing a CNvD inhibits the CNvD or a E%{g %t he
CNvD if the anesthesia persists for a period of at |east about an hour,
and preferably for a period of at |east about two hours. Local anesthetics
are known taftepamiasdeciated withsinmctite ischemikyevent, fand @ nieorovasculdrihehdachey ar e
appl i ed. However, such anal gesjia persists on‘léé fora ger,i od of time which

i s char act &refsrably, ghe EN¥DJa AMIgIAIng SYHasIan WS INIGIFRE BRISRFeand the site
anest heti zed. Local . ' I h bat:e cl asses based
on the duration of an%l%gcggggdg‘?sow (oa% %fbg@p*ﬂg%ﬁp Irllc%(da?%lqelsg{\/lmhgg t opi cal

admi ni st r atghafinadelititdd chmpwsitibm edmprives a phamacaahidally siceaitable catienandatat i vel y
shorter-acting 25 |local anesthetics such as |idocaine or cocaj ne decreases

head i n fleast angplocalamesthetin ipgredient selecied fiomithe groaipsopsisting0f longacteg a
whi ch i teristic of. such shorter: i na.l.ocal ics.
[ docai ne dth anesasts, €aenisteRh PR e, i Myaif e BRE Rl of 8, abou

one hour mhg%iaﬂésrmﬁ:sal | y adm ni stered. -18 WD 99/03473 PCT/ US98/ 14870
What was not known, and what represents a surprising discovery, is that

i ntranasal, and pr ef einadl altetimtesemboiimentadithis nwithad, tlenloag-aatihp ekl anest heti c
preparation which either relieves a synptomof the CNvD for at |east about
one hour oranesthetis PW“Q!\!FF%MOE}P%‘F’%M%é%@ﬁ“ﬁ&d?h%a%&““f’%@é?""%out one

hour s effectiyv | 4 | i pect ed
anest ti o bt SEBAR0Ps il il o Btp Ro R e PE iRp SR e inieBERC 2
of the CNvDOhorkpifiéphting SpHeagiiphind) metitysargide] plopanclol, a@alciwh eharinebbloekérpd of
anesthesia, or even for nmany hours, days, or weeks thereafter, Rebound
remai ns a megrapanshergot,can argotemingrpreparation, dihgdrosrgataminbErseuptpPNINIZONISY  As
used herein, the term"cerebral neurova CL{| ar di sorder” té'ggvrlD#..means a

di sor der whiEBAIRIAR, ZOMGHHIRIARFAFIRIAN, DArafPiaR, ACHFOER, FYRRAUE: AP We ot nal

funct| oni NG fanhotiAoS noileeFATRAREIAMmARE SRECHIRne/ a%RbAE, o cer ebral

nervous systemin a hunman. I ch haveé been characterized include

ni graife, Ccbutsiphanolhfradees heperiding armdse eelhdégeanuddtioncinhibitas cudmolyaisodiuogy

tinnitus, and cerebrovascul ar 15 spasm _An "acyte" CNvD negns qﬁfl ndi vi dual

epi sode of encelyptol, tepdotoxin, despxygetr IR, FAYXIRIIR, aNRIgARIE agigs a PUEHG ¥ t 0, an

acute neuroyasgull | ale ' s B0 -

gl e opi s pak s EREGHE S oRng B SR GrerSRb Rl i idf3; o
centrally-acting analgesic, a beta blocker, an agent that increases cerebral levels of y-

aminobutyric acid, butalbital, a drug that increases cerebral levels of y-aminobutyric
20 acid, a benzodiazepine, valproat, gabapentin, divalproex sodium, a tri-cyclic
antidepressant, a narcotic analgesic, an oral muscle relaxant, a tranquilizer, and a

muscle relaxant.

The invention also relates to a method of inhibiting a muscular headache
in a human patient. This method comprises intranasally administering a local
25 anesthetic to the patient in an amount effective to inhibit the muscular headache.
Another aspect of the invention relates to a method of inhibiting a
CNvD in a human patient, comprising anesthetizing a nerve structure associated with
the disorder in the patient for a period effective to inhibit the disorder. The effective

period is at least about one hour, and is preferably at least about two hours.
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or a disorder manifested during or after and associated with an acute

I schem ¢ event such as a single cerebrovascul ar occlusion or a stroke. 20
As used RQ8/B473 CN\vD or an acute CNvD or a nuscul ar heade@&HUS98414870
"inhibited" if at |east one synptom of an epi sode of the CNvD or the
muscul ar. headache is alleviated, term nated, or prevented. As used
herein, a CNvD or nugké¢inventicicfacthénielates t8apharmddeuticdl @mpbéitibh asdfaleferency
of recurrence, the severity, or both, of acute CNvD or nuscul ar headache
i s reducedinhibitinga G orcar mhscular headagherin ahwroan patiend adbisisempositios head,

neck, face eriogcul ar C . or.u r bac l.n .associ.ated with

contract i off nsigﬂgtglpgsgog? fotcalleﬁneﬁggbc, gﬁﬁé Eom]"'ﬁ%g&lg?r iffrangsal ﬁk’c%'f A patient.
The head pghgle HRYanR€al dAR(ihisfercAtdsE ofthis &rpUittich ilHibGHs the CRvDlor™Y De
rTeferred to goll part of@t he Lhlead or sU|8pers back di stli nct freom vt hoer site of the
af f ecfed nmusdudar headdache.under st ood that the term "nuscul ar headache" -19 WO
99/ 03473 PCT/ US98/ 14870, i ncl udes, bot h acute and chroni c epi sodes of head :
pain. By way of exanph@inveation stillfurtherrelatesde ajmethodiel systeaniealliont r act i on

headaches gﬂﬁi- i ' ]E% er el | ar
headache is g?é%mﬁ% ?v?eﬁg?zﬁlyl @g?ﬁ%c%%@osérﬁrlpah%ﬁbf ﬁrggmﬁg}é?’%gifscul ar
headache cr@pifravénousiyaidntnistesing td the mzﬂﬁhhl&i\éoxﬂ?mﬁdifﬁon@mﬂ{g' gnce the
synptom for at |east several hours or, preferably, for at |east about one

day. As uspharmaeaitiqallyseffoctive amonn of ghleastionedoc@lamestheticland theex per i enced by
a paﬁlhent re t%@n#nc . 1N atsix-rmnth period. As used herein, the term
"acut'®€ isc CRPEH Y aRE BB o a single 10 episode experienced by a human
patient wherein a tissue of the patient is insufficiently supplied with
oxygen. Acute ischem c events include, for exanple, ischema associated
with a stroke, ischem BERANED DESCRIPIBONOBJHE MNVENTIOdCchem a associ at ed
Wi th an acute neurovascul ar headache epi sqde, As used herein, the term

"neur ovascul ar headaORe asaeetefthe presem anysation is based,ap thediscoyeryithat | o) ogy
associ at ed; \wi | ' [ ' 0 ner V. ol
vascul ar ng‘ﬁa&%ﬁa@dﬁh@ﬁﬁr&ﬁ%%gf{@gg%(%uééfog?f%%%@%i cu %?&zg?lglo ogrg)}sxltfégl ude,
but are nmta hinad giehDexpeiigiog e ceretidl Hdursiascul edissraIEN VD) iHhibits gy ei n,
the term "acute neurovascul ar headache epi sode" neans a single

neur dvascufFdvDeracsymntomeh thecGRIVRh Tbh invention alsa selates to theidisgoyergshasr t han 20

about N {0l of §58fsSndlRl Serbd BHucRl EohSFin Rl plht Spetidndind 4"

CNvD inhibits the CNvD or a symptom of the CNvD if the anesthesia persists for a
period of at least about an hour, and preferably for a period of at least about two hours.
Local anesthetics are known to provide analgesia to a body surface to
20 which they are applied. However, such analgesia persists only for-a period of time
which is characteristic of the particular local anesthetic used and the site anesthetized.
Local anesthetics may be roughly divided into classes based on the duration of -
analgesia provided to a patient following topical administration.
It is known that intranasal administration of a relatively shorter-acting
25 local anesthetics such as lidocaine or cocaine decreases head pain for a period
approximately equal to-the duration of analgesia which is characteristic of such shorter-
acting local anesthetics. Lidocaine and cocaine each exhibit a duration of action

shorter than about one hour when intranasally administered.
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Exanpl es of acute neurovascul ar headache epi sodes include, but are not
limted } I ngl e persistent neurovascul ar headache, 1, gr ai ne
epi sode,nga?(?ﬁmﬁg the individual headache epi sodes associ m&#iﬁ?g@g
recurrent neurovascul ar headache, and each of the individual headache

epi sodes associated with a cluster headache. 25 As used herein, the term
"acute nuscul ar headWhatwepnastdoewnpemthwhat represeglsea strpasing disgeverscisghat

Exanpl es of acute neurqvascul ar headgche epi sode Lyncl ude, but ate not
i ted t ontranasalandpreterety dorsannsal admyinipieilion af e lasa aesthotiy repardi o
headache. btk hdultoreShibits @hr oni ¢
muscul ar hvélé }ég@é&%n@%%g§§?%éog{§?§€h%%‘g%£%hdg§&ngtsﬁpgrﬁbvm(% chri S experienced
by a humanqpaidresftanesthesid bl to dttlesnalshay snokour isreffiedtive bothatoprelievecheald at

| east about six nmonths. As used herein, the ter m,"persiftent neur.ovascul ar

headakhe" paimheyand the peritefiexpestedianpsthpsia and.anoreimppriantix.ie uiNES st s for

i od | t b h . [0, 44 " t
netr ovascut N Dn sl iBn 3T RiplorR ot md v AR UERE nel Gfad i by, (CCUUERT,
| s experi %ﬂgﬁi@ﬁe pRHERBE Aisihesth, oFRkven Fananydivuss, diysi opweckithereaftend. 10

As used here e'term"rebound” of a CNvD neans experience by a patient
of one or Reboundyemhinss nudjor shertCdimingfafiprionan ¢reatmests. od duri ng whi ch t he

patient did_not experience the one or nore synptons, the synptomfree
peri od havﬂﬁw-g&%r eceded by an earlier period during which the patient

expetienced one or I 0 b | ] at it is
not ipways possi bl en?‘g%?éé%%?l%’@t et%&b@%&go&és%&rmﬁ%@gc{% @SVE perience
the one orm@gRish &yoadbowhich@s clirdtérized by dne of Moredistirbiintés infthe aamealepi sode
or with a separate episode of the sane CNvD. Thus, the termis inclusive
of both sifunatibring of atdeast otie pemponent ofike cerehial wasgular arcererahRer¥ows man

di sorder characteri zed { l.east one [ S| . 0 l.a dache
epi sode. 2¥% Ué%émﬂ@?‘eﬁg,‘ﬁsHg“aéﬁﬁa%gﬁggl&%%cgéﬁ%t’gﬁqgéee e %glgbélu%ggns an
i ndi vi dual pheadashGnertiRaAHRS 8FndtirovhsEaRioRsEly, ARkt Add cdrétowasdclilari r ai ne.
As used herein, the term"cluster headache" means a human di sor der

char a6t er i sgembyAn tavute" ENvD ensans ars individuadh epidadehafsa GNVBh diusdany aauteon.  As

used herein, the term"indivjdyal headache epi sod sspcjated. . with
CNvD includes, but PS not innl{ted to, an acute neurovascu ar headache episode, a single

episode of tinnitus, a single episode of cerebrovascular spasm, and a set of symptoms

or a disorder manifested during or after and associated with an acute ischemic event
such as a single cerebrovascular occlusion or a stroke.

20 As used herein, a CNvD or an acute CNvD or a muscular headache is
"inhibited" if at least one symptom of an episode of the CNvD or the muscular,
headache is alleviated, terminated, or prevented. As used herein, a CNvD or muscular
headache is also "inhibited" if the frequency of recurrence, the severity, or both, of
acute CNvD or muscular headache is reduced.

25 As used herein, the term "muscular headache" means head, neck, face,
periocular, scalp, or upper back pain associated with contraction of muscles of the
head, neck, jaw, or upper back of a patient. The head pain may be experienced in or
around a muscle, or it may be referred to a part of the head or upper back distinct from

the site of the affected muscle. It is understood that the term "muscular headache"
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25 cluster headache" neans a single neurovascul ar headache experienced by a
human patient afflicted with cluster headache. As used herein, the term
. prodr ¥APRERdache synptont means a. synptom which i s RGEESBEAFEI by a
patient and which is associated with the onset or indicates the inm nent
onset of an acute neurovascul ar headache epi sode. -21 WO 99/03473

PCT/ US98/ 1#8iiided BotH abkte AR BhrdnicpisdaEy/6r ehd Painl By wif oféxatnple, MescuRr
plurality of nerves located in close anatomc proximty to one another, or -
a gangl i onheadaches éntltrdsraise]e contraction headaches and tepsion heasdachesed wi th" a C\vD

if, when the nerve strucjure is st hetized i.n ulrg, atient..afflicted
with the disorder, t%é“ge Greipnt C eqqaerngggl?arréxle?cgqcn? fsoﬁ’?'ﬁlm t&@s‘fa ne
synpt om Of'leﬁﬁ%n%% tofty o hE CNVAD 61 MnschilarHRASRAR Edsed B &/Fatiehi aifd thee” ( DNINS)
nmeans the sphenopalatine ganglion FSPGT or a nerve structure |located in
cl oseSanat patient doedionetperiehce the eyiBpiom fas atleast skearali hourseorf preferablyy foe at
structure is located in "close anatomc 10 proximty" to a second nerve
structure lepstahaut-anedlay. nerve structure is anesthetized fol | ow ng

onesthesia of the 1| i RthEne ELER BNVEERSCRDMIALAM AN

| ocal anesthetic to sSué ri ses or over
structure. abhtidnt md?@tta \onee inéixMuriRpadad. admi ni stration of a | ocal
anest hetic anesthetizes at |east one, and perhaps all, of the SPG the
cavernous si nus ganglisosed héreingthedennt "ashteuschgmigevent!, refes taasinglgs br anches
of t maxillary nerve, .the. et hnoidal nerve, .the noi dal . .gangl.ion, and
Che WDt aneRiBsrexBaRgRced by Spagpeag WIS & et thrgeden is SREcieRRy,
gangl i on, : i LU agbL.an, Qi maxi | | ary
nerve, theg%%lﬁﬁn%aﬁyggﬁlvé?&t@ ehéer%lﬁ:rrenvie al ganéﬁ%ﬁ,ﬁﬁgﬁc’ig&tﬁ%’h@i di an nerve
i s | ocat edassociatedsdth astedkenischgmiiaxabsvciagediwith hasoShism, and ischemiacsdridted a
DnNS. 20 As used herein, a nerve structure is "anesthetized" when the
capacity oWithiamacugmgnrayasquiar headache episadeconduct nerve i npul ses is
significantly inpaired,..L Y h [ L h Y ure to
generate or conduct ruéé&#l%%%’l’ g"éstst&in}\ ‘{Lﬁre&g‘g%génrc%a&%}‘ Li l‘r?\lte%?s\r/aen?ala%%hfé%tsfuch as
by admi ni shewbiaxgulaf etfolbPEasoclies withd diseabt)Ritdoide] ér igfbaldnee SPhe neivioast ed by
adm ni stration of a |ocal anesthetic, for exanple, interrupts the
f unct i oni ngr vagulabsystams/inaduusna tHeadeghes of prurerascilavetiglesy ochde, iRSs . | ¢t
IS understoodl.tﬂgi anest hesi a Olf a. pehy structure may be achi eved not only
imy cluster headaches.

using a | 008} {ohgpgr&neﬁa?d

As used herein, the term "acute neurovascular headache episode" means

a single neurovascular muscular headache which either has a duration greater than

20 about one hour or recurs more than once in a one-day period in a human patient.
Examples of acute neurovascular headache episodes include, but are not limited to, a
single persistent neurovascular headache, an acute migraine episode, each of the
individual headache episodes associated with a recurrent neurovascular headache, and
each of the individual headache episodes associated with a cluster headache.

25 As used herein, the term "acute muscular headache episode" means a
single muscular headache. Examples of acute neurovascular headache episodes
include, but are not limited to, a single muscle contraction headache and a single

tension headache. -
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al so by any anesthetic nethod as set forth herein. As used herein, the
capacity_ of a DnNS to generate or conduct nerve inpulses [s "signfjcantly
I mpai r ed VOB hat capacity is reduced by an amount -22 V&@%&%@f&é

PCT/ US98/ 14870 sufficient to relieve the pain associated with a headache of
neurovascular originin a patient afflicted wwth such a headache. As used

herein, the term "shoAs esedderéimghe terml"chronicimusculat hasdache"=meansa muscular

anest hetic which, when infranasally adninistered to a h n.pati ent

experi enci f§a CQCENFBBBFW Cﬁuge’&nwnwg%&hma%ﬂtﬁeewef% ggtg?n g‘ﬁ'@ P&y npt om

of the C:I\Ivl?n&;thrmsé:#g 4 of 3¢ Suf Q& nfonfRf | 0d of |ess than about one hour.
| i

By way of exanple, ocai ne an cocal ne are shorter-acting | ocal

anesthetics. As used Asusédheréihghe esrm "peisgentaturogascoianheaiaclsd”"means’a means
a local anesthetic which, when intranasally adm nistered to a human
patierfi expheatlasheiofgeurovascalay etielpgy Whishaersists fas acesind longsr thapjaboytone
consistently relieves at | east one synptomof the CNvD or nuscul ar
headache fdlP% period of at |east about one hour. By way of non-liniting

exanpl es, bupi vacai neagickd RREHABR M 'FEQirleRNtnRGTdsElad RaBhchian afdai€h i CS. As
used herein, the term"persistent |ocal anesthetic" neans a | ocal

anest het i ¢ daidadhe ofinewrovasculan atialogy whibhi is expesienckd by ahwmampatieat mone than
experiencing a_ 15 CNvD or ,a  nuscul ar headache, relieves at |east one
synpt om of @n¢€ iwAWReWaY BERdil ar headache for a period of at |east about

P hiﬁrs' As used henr“s?;ltlgedﬁé}ant&é%'e?%ﬁagﬂmﬁfébwﬁxei‘rﬁdexgerienceb

. . a . .
"vasoconstricting agen are use ngeably to nmean an agen?’ whi ch

i nduces di nhdiiéht 6forieflorinhére lsyiptoads ofahd CNeD foflowiry pstiodansing whitietimgent may

be a chem cal conpound or a stinmulus 20 applied to a nmotor neuron which
causes vasopaiest didatot experienercthe onel ot mors symptems.dhe symptasoiremperiadhayingray

conprise adm nistration of chemcal. co und | ication su a

sti mul us, og‘%‘(ﬁ‘Fﬁea?filB%&%ﬁ%&H B“trfﬂds‘ii“irwg r{fﬁ ,thﬁ;!?f\ﬁ%ﬁgxﬁ%ﬂenf?wéee%f rflg{é

epi nephri ne i VDe It RRAdESRBY HER s AR alWaySRSbRAB/isterd he ter ms
"vasodi | at o?ymgﬁg‘g%aso |legti ngr&ggent " are 215 usae‘gall, nterchang(laabl to nmean
an agdst whivhbthenalpatient whoidid netexperience tie dneror neire shptoss fona peridd isod
vessel . As used herein, the ter [

r i PR o PR AP ety s,
conposi ti onyt.q. a0 iRALLVE Bf Bbth'sifiations.
As used herein, the term "migraine" means a human disorder
characterized by at least one persistent neurovascular headache episode.
20 As used herein, the term "an acute migraine episode" means an
individual headache experienced by a human patient afflicted with migraine.
As used herein, the term "cluster headache" means a human disorder
characterized by recurrent neurovascular headaches of short duration.
As used herein, the term "individual headache episode associated with a
25 cluster headache" means a single neurovascular headache experienced by a human
patient afflicted with cluster headache.
As used herein, the term "prodromal headache symptom” means a
symptom which is experienced by a patient and which is associated with the onset or

indicates the imminent onset of an acute neurovascular headache episode.
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nasal epithelium -23 WO 99/03473 PCT/ US98/ 14870 As used herein, the term
"dorsonasal adm nistration" of a conposition and grammatical forns thereof
mean del MREINO3G t he conposition to a tissue, fluid, or SREWHSIE/148705
human, whereby a conmponent of the conposition is provided to a DANS or to
a tissue overlying a DnNS. Dorsonasal adm nistration may be acconplished,
for 5 exanple, by t oy wel haeiH, 8"adérvebtniiure! mehts £APO S plurlity 6f Adiees” €gi ONn
of the nasal epitheliumoverlying the SPG or to the surface of the nasal
epi t hel i ukecatedrin close aragomic prokimityctorpas another, phaganghiodver | yi ng t he SPG

wher eby a conponent of the conposition is . gapable. of. dif \ng _t.hrough any
tissue or fluid whi CbhsWQg%‘qmmWﬁéﬁﬁu{?e‘fv@%ﬂm?tﬁgmghrafégibdﬁcﬂeﬂe SPG. .
Such adm g | gp,jah' Eﬁgn ; bnj ecting

t he conpo;ﬁlkﬁe[)rﬁé %ﬂ?&‘%? %/ﬁ{egtggt@?ﬁgﬁgg or5 y ol ﬁftggtfigﬁgﬂ?hgdésgir@p%’gih%i on into
or @ her phatient @dpérienséselieffrdrh at leastions symptont of the ONsdue or fluid near the
SPG whereby a conponent of  the conposition is ca%%)\% di ffusing

through any tissue d¥sysedihgreithachorsopasalierve tRchEs ansthfe site of

i nj ection _or LRI S . t ] ' . 1 .t he
regi on of sﬁlhe@%ﬁglgﬁ?c égpn%!lﬂlg F?Iﬂdrad%rvae rﬁ%ﬂc@e h%gggggﬁhg%ag&ﬁﬁe& gir@gg of the
nasal epi khfeiSpG.having a geonetrical relationship with the SPG whereby an
i magi nary |ine approximately perpendicular to the surface of the '
epi thel i um and ext ers wsgd hersin, aifrstogrfestmicife isHecatgs infelose angtemiche
direction of .the basenment nmenprane.of the epithelium passes, thrqugh a
DnNG0 As  PEQHMIRYY 19 & SecOpd NETYE Srugtie ‘§@F§§%°Q8§Fr‘feﬁg“ﬁ%'§s %ﬁ%ﬁbﬁﬁﬁum near

the 20 regj rﬁqri‘ﬁ | ' ﬂ&@rk 128 bl RBmRRStratiTR YIS 18cfor t i on of
t he surfaggl?o %%Q&?}%@ﬁ%ﬁ?kigﬁvﬁ%ﬁ |che€és co%ti nuéusa{vz\;nﬁth and"EH

suf fi ci entahystigietetantisewd wWiich comprites or beerlieethie dinstaferverstructusal Itépi t hel i um
overlying the SPG such that a, conpound applied any\/\/n&re on this surface is

abl e to dibeliered thef doonasatadministeation gbs Lacalrnesthgtic aneathelizrsilfastanceor ¢ he
e CRAREARRPN 20 Wy U Yo sl PRSI B el

epitheliu y tissue or : en the e Fum and
the BPG  nhiiéousttincheess BE makilfary Hérvé,QRe dthinoida ngveahe ethividel conpound
having high diffusivity than the area corresponding to a conpound having a
| ower di f fgapghion, wnd the vidian nenviae Thus, byl avaytof edampla: eachiof the qaNerneusipisuhd has a

L e SR G o e 0 L1

PCT/ US98/ 14184 Bidal nerve, the ethmoidal ganglion, and the vidian nerve is located in close
anatomic proximity to the SPG, and thus each is a DnNS.

20 As used herein, a nerve structure is "anesthetized" when the capacity of
the ganglion to generate or conduct nerve impulses is significantly impaired, relative to
the capacity of the nerve structure to generate or conduct nerve impulses in the absence
of intervention, such as by administration of a local anesthetic. Anesthesia of the SPG
effected by administration of a local anesthetic, for example, interrupts the functioning

25 normally associated with the SPG and with other DnNSs. It is understood that-
anesthesia of a nerve structure may be achieved not only using a local anesthetic, but
also by any anesthetic method as set forth herein.

' As used herein, the capacity of a DnNS to generate or conduct nerve

impulses is "significantly impaired" when that capacity is reduced by an amount -
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dependent upon the half-life of the conmpound. Thus, the area of this
surface will be greater for a conpound having a |onger half-life than the
area cor?’vé%?%q:fﬁ'fsng to a conpound having a shorter half-I i PEVUSTIHYY case
of a compound having a diffusivity and a half-life 5 conparable to that of
ropi vacai ne, "the surface of the nasal epitheliumnear the region of the
epi t hel | urgnefigedt\td PFelicvb ehe i adsocibtedasith dheadasheof nduroviasadartarigin frea sur f ace
of the region of the nasal epitheliumoverlying the SPG and the surface of
t he nasal patipntafBictedwithaeq agiet h and | ocated within about three

ti t f that ' . .Pref | ' t
Che surface of tho naSArlorsinfe Sty SFre 4R \SOTRRRL D pittnd A e 1O
region, ang.auefc Which, whed fitakhally adinisterbdlta adfiniadigatiemexberddticirped i um

wi t hin about one centineter of that region. Mst preferably, the conpound
i s de§i ver@NvDmriamusular hesdacke, rélicvesstleast pne Rphplom ofithe CNvIyor musaha, | t

I's understoaqd _ that, in the case aof a | ogal esthetic s CH. S .ropi yacai ne,

t.he surf ac@adﬁﬂ’élfﬂﬂﬁﬁeff‘?@fgﬁﬁst‘ﬁ@} abqut op¢ f‘%‘t’e Yoy Phekafac, Bﬁ%g*gr'e 5{# face of

t he nasal cayi 1 from approxi mately the superior
GRHin SrE oo AEdhents

extent of recess approximately the inferior

boundary of the nasopkassdheréingithexérentlong-atiiigloaill anesthetioemeans hdooakgi on of
the surface coveri ng the perpendicul ar plate of the right palatine bone

and t he r eayiestheti¢ when intranasallyadministeredde aluimaAnRatignt eXPEARNCHIE 2 he
thmpj.d b d. bet h i f th f i

ber pahi ouE SV Dpe it hsdalfe. SRR B e s asBiY b By BrIEES: B8 shitBom of
surface COYRIENKD b AnREIRARAIAHeTFor DDA 6F at 1438t atRLPERY KouR O BY- waysofused

herein, the term "non-1ntravenous adm nistration” of a conposition neans
adni ni st r ahorplimiting Geamplesp bepivamindandaopivaesnsaretibreg-adtingriocal apestheties or

i nfusion of the conpgsition directly {ntq the bloodstream of a huimn 25
patient. As-used her disiised hereinethe tefm rpersistentigeal gnesthetice meaps p loca

phar maceut | . S Qe i B ising a
phar maceut F‘iegh"?g g‘@@%‘ptw aktlﬁﬁgh u@@ﬁe@ngﬂﬁ%ﬂoeamﬁe%ﬁ elgﬁ({a\dét gt I C
i ngr qgi ent CRRITE6T £Rhubdudin Hehdachic,adlie a8 ab icastion@ spinptoin bbihg-CND og muscular

anesthetic, a persistent |ocal anesthetic, and a sustained rel ease -25 WO
99/ 03473 Phaadaciasfot apedod of ahleast pbontéwosoutscal anest hetic, wherein

adm nistration of the co sitign to a,patient. . experienci . r
muscul ar headache inl Sﬂ‘}sf’nggfrﬁg" %WEFB% ‘F?‘ﬁ%cpoﬂrc'téllmqﬁe acvﬁseqcoﬁgm ?g%'x%@?ei n,
the term " phafsaR ffitich&rdehbly 36 fifitBh 8R herft WHitPduBAiirdtion of the luminal

caliber of a blood vessel. The agent may be a chemical compound or a stimulus

20 applied to a motor neuron which causes vasoconstriction. Hence, administration of a
vasoconstrictor may comprise administration of a chemical compound, application of
such a stimulus, or both. Vasoconstrictors include, but are not limited to, epinephrine,
norepinephrine, and phenylephrine. -

As used herein, the terms "vasodilator" and "vasodilating agent" are

25 used interchangeably to mean an agent which induces an increase in the luminal caliber

of a blood vessel.
As used herein, the term "intranasal administration" of a composition
" and grammatical forms thereof mean delivery of the composition to any portion of the

nasal epithelium.
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chem cal conposition with which a | ocal anesthetic may be conbi ned and
which, 5 follow ng the conbi nation, can be used to adm nister the | ocal
anest het (WOPY0347human patient w thout significantly adver BETASIT48% | ng
the patient. As used herein, "a sustained release fornulation of a | ocal
anesthetic" is a pharmaceutical conposition conprising a |ocal anesthetic,

wherei n upon adm ni Ashdéd Réteid! theh@nt UBRHaddl 88mirfistatioh® SEL cothpasitibhan
patient, the | ocal anesthetic 1s 10 delivered to the tissue on a continuous:

or seni - comtd gramumatisalsfosns$ therenf pean delivdry bfthesompdsiyion twa tissekfuid)et hods of
maki ng and u ing systai ned rel ease formnu tgtions Qf. | pcal |, %?estge . CS are
wel | i ¢ hi FAIFAGE OF R PRMAR; WHATEDY 3 COBRTRRF Gf e CPRPPSHHOTES BIPYIdEA IBANSS! ogy.
In additio s | ' s bk bt pr ol ong
thedur at | iy SaFe HRRingt HANVE G0N dpihipkidd af BERRR B L DL 0 01D,
" f or ngl at eekdnsple,ibyt topicalsaimifistration of the CompbsitiarDtonthe régicmof the aasatept i bl e of

i ntranasal adm nistratjon to a human and if the conposition is not '
si gni f i canepithelinmgvedyingithe 8RO arita thesurfacaphiihe nasal epithglivaanear thegegian hunan. .

As d h ' he . "ph ' [ | [ " ... 20
conposi t i oft G neta! SpiEElSn RSV PE SPED whérdia o papran of U e mpRitisDs i cal
or  physi obg@bealt d?ffﬁ%ﬁ%tllﬁéh%h%yﬁﬁﬁﬁ@d}tﬂuid\@h@gggﬁsi Bitdiposclibehicthihonal

material" includes a i cation, a sound, Vv ot her recording, a

di agram osurfacy and ther SR@.dSuch administratiersinay alshibe tacénmpltshed,lfeeckample, by
co icate.the useful ness of the,conposition of the jnvention for
i nﬂ?ﬁﬁt i nguaeoz@gé\ﬁ@wos&l%é@ﬁﬁaentﬂmQr QWHB"‘?‘W&@P%Q‘PWOWF%?H al of
the kit of | o0 . oo H ed
e xit o ﬁmgé‘%fcﬁﬂﬁﬁs%h g;mx com SIEWOﬁ%SUPSr ﬁﬁiﬁ%ﬁ? the fs@@i“wﬂe&gdfy%?he

wth, or a? I Xe 0 a contwal ner I C alr ns e conposition

i nventi on esmpenenhopthe doinPasitibe s capable af diffubing ioup bytissae Bt Auidswhidh
conposition. The instructional material may, for exanple, describe an

appr opr i at Baydsdnterposerbbetyrgrbtie site af jecting of adrainistetion P-ﬂdﬂhee?_(ﬂ(?-o ns for
s g o0 20 O 001 O3 KLY 4050 ARl G s e *
hereiis, a HRIBRPinEaidithé bed of the MsdllepithélRnt RAWARY & 'E&ﬁnaﬁcdleaxaﬁoﬁmﬁ) witacal
anesthetic and at | east one eutectic ingredient’ As used herein, a
"eut ectic thediRSGiwhatebyian imaginanyi linsl appraxpately perpendicular to the surface of the
epithelium and extending from the surface of the epithelium in the direction of the
basement membrane of the epithelium passes through a DnNS.
As used herein, the term "the surface of the nasal epithelium near the
20 region of the nasal epithelium overlying the SPG" means a portion of the surface of the
nasal epithelium which is continuous with and sufficiently geometrically close to the
region of the nasal epithelium overlying the SPG such that a compound applied
anywhere on this surface is able to diffuse to the SPG. It is understood that the -
boundaries of the surface are dependent upon the diffusivity of the compound in the
25 epithelium and in any tissue or fluid situated between the epithelium and the SPG. -
Thus, the area of this surface will be greater for a compound having high diffusivity
than the area corresponding to a compound having a lower diffusivity. It is further

understood that, where the compound has a half-life in vivo, the boundaries of "the

surface of the nasal epithelium near the region of the epithelium overlying the SPG" are
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when m xed with a |ocal anesthetic, yields a m xture having a nelting point
| oner th t nmel ting point of the | ocal anesthetic OF THE

| NVENTI Cﬁb?%ﬁgg tion of a Cerebral Neurovascul ar Di sorder%&@%ﬂpect of
the invention is based on the discovery that intranasal, and preferably

dorsonasal adm nistration of a |ong-acting | ocal anest het i ¢ pharnaceuti cal
conposi t i alependeat hpnmthe;hatﬂ-ldhlof thepomipoenod.nThus, therarea of thisswrfacewilliber

ShZ?Lﬁﬁéuﬁs‘r”éé?? OB A SPGB B RS I  HRs e SAFTSPoUReEt ot
sel ected f{ B ghg{,lﬂg Pgﬁgfﬁﬁ”@ of a long 15 acting | ocal anesthetic, a
per si st ent anes and a sustained release fornmulation of a

| ocal anest hetlc ThEn the cadel ofa cdimpothd hivihg adiffusiviopsmina kdlf-lifeC\NvD ef f ect ed
by intranasal adm nistration of the | ong-acting | ocal anesthetic

phar niceut ¢osaparable to thahefropivaesine Cthsrsurfaee efghe nasal epitheliym neagtheregion about

dur at 1 on’ riyns epfPatafEriyindihe SECR Thor R hu i BotlRHle o EF e 03 and
five, or go%tdmeﬂés ithRfiuf VeI gig HEEPG RAY tidurbE BFthk Yiasal dur at i on of

relief is greater than that effected by intranasal adm nistration of either
| i docai ne epithehumicoatinousrvétinamd lpc&tcdiwpthm‘ahoabthyemgmem.aof thatchegionst r at i on

bup! vacal nrelabl mloﬁ?\? e prpouR i AoNeIet e he SHERGH 0! 165 PEFH SREIHEMMERD | <
suf f ;6' ent aﬁo?lt { [lmét+}§ agﬂ%ﬁf@?(’@ afid B QbR refeﬁ%lwpe strfdce O tHEPT €

i ntranasal onasa ration of a orrpos conprising a

sust ai ned ﬁ&hﬁé}ﬁ&eﬁ&hmﬁﬂﬁh labout@ne 2emiinétecsf thatiregion) Mot preferablpethec i nhibits
the CNvD or a synptomthereof. By way of exanple, the. C\vD may be a

neur ovascutempdvaddsdelivered tarthe sisfach o thecosal epsheliuse eveshiing therdR@.olkass cul ar

ot acCompUFroRE e 15 06 ek ovlbsel st R SR BREs e BT of an

acut e neurﬁl\eﬁﬁeyhﬁre hﬁaﬁﬂﬁma&mo%a%?g MeIdsﬂapﬁﬂfa@@oftuamabmmtyommiﬁganasa'

or dorsonasal adm ni stratlon of a long-acting |ocal anesthetic
phar tficeut caglally fropoapproximatehy thmpcxinrtext;nmfma sphtmot‘.&qudnl rdeOpal n,

tinnitus, visual hanges, . p ono hobj ghoh hobi a, na |zure
cer ebr ovas2RRIE¥IMY xaae@ aﬁﬁfe 0P ﬁ&ﬁi‘é‘“ %‘ﬁ’c‘ z"&?fﬁ ¥s nuscl e
weakness, gyt%gﬁﬁ"ﬁgegilgé%? |ﬁ'fl',n.lhvf’face &Rgﬂhé U%epeﬁ-ﬁg?)ﬁicru% rfatlate af'lthg '?%m falatine

|nbalances
bone and the region of the surface covering the perpendicular plate of the ethmoid bone

and between the region of the surface covering the perpendicular plate of the left
20 palatine bone and the region of the surface covering the perpendicular plate of the
ethmoid bone.

As used herein, the term "non-intravenous administration" of a
composition means administration of the composition by any means other than
injection or infusion of the composition directly into the bloodstream of a human

25 patient.

As used herein, the term "long-acting local anesthetic pharmaceutical
composition" means a chemical composition comprising a pharmaceutically acceptable
carrier and at least one local anesthetic ingredient selected from the group consisting of

a long-acting local anesthetic, a persistent local anesthetic, and a sustained release
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Prior art methods of treating an acute CNvD often transiently and/or 10
I nconpletely relieve head pain, the primary synptomof many CNvDs. In
contrast WQMD34Bonposi tions, kits, and nethods of the presRGE/USIABT0 on
provide lasting and effective relief of the synptons of a CNvD. Wt hout
wi shing to be bound by any particular theory, it is believed that

i nt ranasal foag{ilatibi bf #1dcaNaitheti¢, Witkrdf hilmthistefidh oTReSdngidsitionRbapaaaaut i cal
conposition to a patient experiencing a CNvD provides relief by 15 .

i nhi bi t i ngexpedentiygsa ONMP cmhusnubar deadecheiintiéhitsithe: G NvRcorannsoulapheadaphe. bot h

the CNvD and synptons of, the acute D are j.nhibited. Prevention of an
Acut e Cerebr al Neuro*@éé’é?ﬂhaqrelﬁitg‘&t%’r %P“@Ehyﬂﬁg???h&%ﬁarﬂﬁrr SNTRDP 8y

| nhi biti n?cfh%%i lt’:bﬁnp@ﬁ’ign mlwgﬁa%camégﬁﬂtimnaggﬁ\ﬁﬁ%iﬂﬁ aﬁd% Certain

CNvDs, particularly™ mgrai nes, are -assocl ated prodr omal 'synpt ons
whi chsar e fllpeingiheedmbinatiopdandstused foardniinisten ¢hedosat anestheticdo dhanrader . By
treating a patient using_the nethod described herein for inhibiting a CNvD
at a time patient withoutsignifieantly gdversely affeetingthe patienhhen a prodromal synpt om

of the CNvD i s experienc ih o t med.
Decreasing the Fr equéﬁ&e‘gﬁeﬁ%r a§§§% é{lé&%@:é@éﬂtﬁ%ﬁf@g%@ a@é%pr:e?%us
cerebral QyREmiat&ititdi &finpdaitfontimprisifigl£1dcdlanBdthstiR, WhereBdponT! As, are
characterized by periodic or irregular recurrence. Over tine, severity of

CNvDs of t esdminéstmtion of thercerpesitionl tova tigsu€f Bhafrfahipatiend, thalacahanesthetierist o
experience CNvD ew’é%odes nore frequently,. 1t, was observed that. the

freqd@ncy @eliversd fothe,i3sus R a coptimyqus or sgmicegntinuplshsyis dorpp FoWS% h tine

in patient S] e MARBR I ﬁnﬂ" / 14870

met hods deé?‘réf lrej‘gﬂelglérgl' thﬁe przdsftgl}lé %sc %ﬁsél%é\/%gﬁggétzg?ﬁﬁé%%s no

| onger adapesthzticy &d wellheitliinpleskillefandofordinaiy dkéléin the axtiof pharynasblogyyved

with any other CNvD treatnment nethod, .including any mgraine treatnent

met hod. ~ Thin adstitiens inglesien of ayasaconstistordn thsgrongpositioa may ralong thedurationsf |

for decreas'@g t%sgléfre Hency of recurrence, the severity, or both, of CNvD
epi sodes eﬁt) i ta'begeﬁ'patient afflicted wth recurring CNvDs such as

m graisnes and TI As. W&skdN&ein, 2 Bompositionfs! "fstaful@ed R tthnaial deliverpsifng t he
frequency or severity with which D epi sodes are experienced by a
pati ent af fHei comgsitionhs susceptible of intyar@shimdniiinistratisintod hyiorapraind éfthe

intranasally, and preferably dorsonasally, .10 adninisteri O atient
experi enci ReMBO sdiof %B\ﬁéﬁn Vi tad it%é‘eltﬁﬁ‘éﬁscf%tﬁﬁB?ﬁaggavbtﬁé’?ﬁgceut i cal

conposi ti of,Ihe conposition conprises a local anesthetic which is.

As used herein, the term "pharmaceutically active agent" means a
20 composition which, when administered to a human patient, has a biochemical or
physiological effect on the patient.
As used herein, "instructional material" includes a publication, a sound,
video, or other recording, a diagram, or any other medium of expression which can be
used to communicate the usefulness of the composition of the invention for inhibiting a
25 CNvD or a muscular headache. The instructional material of the kit of the invention
may, for example, be separate from, included with, or affixed to a container which
contains the composition of the invention or be shipped together with a container which
contains the composition. The instructional material may, for example, describe an

appropriate dose of the composition of the invention or directions for using an
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preferably a |l ong-acting | ocal anesthetic, a persistent |ocal anesthetic,
or a sus rel ease formulation of a shorter acting or_a long acting or
a persi sﬁg?qqﬁ?a anesthetic, and is preferably adm nist Se14870e
patient early in the course of the CNvD episode. 15 Preferably, the |ocal
anesthetic is admnistered to the patient wthin two hours follow ng the
onset of tapplieposindldedrin the Ritebd ditednkyallyi drhiorsonasallyadministeria éscah nor e.
preferably within thirty mnutes of the onset. Early admi nistration

provi des rage etpﬂorrpt relief, but adm nistration of the |ocal anesthetic

according to this inyenti n may_ b ol ' e O her

Acut e Cerebral Neuro%sﬁgielﬂll ey %Ot‘.lugeg?é "F”h)%ﬁlré Hggéﬁfy?hg%g&%ggélgégge%“ O%g

dor sonasaljocAdAtdthéticaliaPaitiond eufedt ingtdtigithet i ¢ can al so be used to treat

any CNvD, 1n addition to mgraines or other neurovascul ar headaches.

Exanp$ es of acut e G\i&ﬁ)ﬂs&dtheum;m'éumtmmmmémtbmachﬂmpaldwm!moﬂwb@%sodes
ted t tinnitus, seizures or selzurelPllk

i ncl ude, are

activiti esW i‘b‘F‘&?ﬂd\’/‘g‘s% cal anesthetic, viglds ymiyperhayingsmelingnpiatlower

associ ate E{m ent such as a stroke, reversible

I schem c %e%%%aﬁ#tﬁ? }'?I% ﬁ/anm ent ischemc attack.. The | ocal
anest het i HEIINVENBIQMosages, and net hods of adni ni stration

whi ch are useful for inhi b|t| ng these CNvDs are substantially the sane as
t hose desclnhibitiomef a-Cerchial Neurovagoujardisorder biting a -29 WD 99/03473

PCT/ US98/ 14870 neuro ascul a adache re,th o] t ed
ym'th?@grebral i sche 3 Reﬁ ‘{}ﬁBHh‘F“ 4P 15y 3??1‘1 ‘%9@‘&?&133%@?’%@%16‘2?@%&%@@

| schem ¢ d@@?@ I RY¥rsBRasaPAtsiRttiabion BE # longRichAg 1oc11 Ardisthéfic phaimideestReabt her
CNvDs may ‘al so be 1 nhibited by anesthetizing "a DnNS using alternate

anest het i ccompdsitibm toradiuntintiein gxproencingn cerebrabneurovaseart diserdes(CNvD)
netjc .techni appl. cation of

a0 1 oqisbidis the v The 1oRkacting lgr A ARt RRERRAHIEE COmPRRGR df o1 unt
the DnNS. %%ﬁ{lée@glgéa A Ops&.&%ﬁecﬁ&ﬁ%gedeh fng.% H%i‘éf?uﬁ'é&ﬁ &ﬂﬁg%@ alifd-

I ntranasal ni st ra I on ong- ac anes

phar naceut adtig 16€HNBAS LG a pé‘rsn@&ﬁemﬂranedithetﬁf ded a kastainéd feldase fazhwulation a
human patient. That is, intranasal adm nistration of relatively

shorter - acof m@cakmsthem e'Ehﬁribtra&,Ort@f'rrpb%ﬁ from ﬂ§ymmm ofa GNVD effedted by

l'id t |
For mt at | oAy PSS RARgS pF URdpittocihg el Spoent BRI C00 % o e
hour) T ronpéhéditorRicefiing 1o thidGhéthbd ¥ Rida ol <SR and is preferably at

least about two hours. However, the duration may be at least about seventy-five,

20 ninety, one hundred and five, or any other number of minutes such that the effective
duration of relief is greater than that effected by intranasal adminjstration of either
lidocaine or cocaine.

Intranasal, and preferably dorsonasal, administration of at least one
long-acting or persistent local anesthetic, such as bupivacaine or ropivacaine, to a

25 human patient experiencing a CNvD is sufficient to inhibit the CNvD or a symptom of
the CNvD. Furthermore, intranasal or dorsonasal administration of a composition
comprising a sustained release formulation of a shorter-acting local anesthetic inhibits
the CNvD or a symptom thereof. By way of example, the CNvD may be a

neurovascular headache, tinnitus which does not accompany a neurovascular headache,
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15 1t is preferable that the |long-acting | ocal anesthetic pharnmaceuti cal
conposition of the invention, when adm nistered intranasally, and

pref er abWO 93¢ Bonasal |y to a patient experiencing a CNvD,PGTHH$8{14&70,¢

| east one synptom of the CNvD -for a period of at |east about one hour.
Thus, as described herein, conmpositions conprising bupivacai ne or

ropi vacal -rﬁlece?erb?o\%étﬁ&t §g‘i§n f\%cl'} Ads ot ARBnipaii 'y HeifdQiscalir Ae4Habhd; oe b d
intranasally to a patient, Il e conpositions conprising |lidocaine in a
non- sust aiaoad GNv¥IRase formul ati on are not effective for inhibiting a CNvD.

Thus, the long-acting |ocal _anesthetic pharnpaceut.ical, compositiqn
preferably conpri sesSymptgmsof ap aeute H%‘FPEEPSF%HE‘EﬁdeC %’ﬁogﬁ%ﬁ'ﬁ} at | east .
" . ; i : i of

one synp Omugfﬁ%dﬁ‘gﬁ%l&pmi oPdRE4a38) adifiShritlo &mohé'-%g ; nggﬂ Absth&ld ©

provi ded By asal adm ni'stration o ocal ne; nore preferably

relieyes tjharmacenti@cb@position hrhidepbwtake ot limitgl @sheadiyaim ¢ianites, visual s
believed that anesthesia of a DnNS for a period of at |east about one
hour, or mhengeszphopophobiaphotapbobie, nansed: seirure, pesehrpyaschlar $n8Myi t i on of bot h

th t dth hy.si al ogi cal f C. < [«
sterile | kiR paru e hepe E0rES spll ARG wlaaRes tubtliin SRR ol o
headache epiaRte SmplifHedsaitbAbific1fbanAbks/ | PREGRE73 PCT/ USO8/ 14870 and

cl uster headaches.  Thu

. s, for exanple, a mgraine and its acconpanying
synptons nmay be i nhPortartimbthodsof tending lah pcute ENYID eften transiendlyrandfmsal |y,

admnistering a | ong-, acti | ocal anest heti c, ersj nt. | ocal

anesi@et i clpcgﬁplﬁte%gg?ﬂlﬂﬁwqg@!‘bg&‘e"’f‘ﬂ%ﬁ'%’?%ﬂ O?ﬁnﬁaﬁ)vh%' Incoudstthe (o a
pati ent ex ' ' 1 h ' ' ' : : sbde

eri od i o amweiitbh kil Gt dhBL06 2Pk (Vb RRRovide ISEEARRRelED,
both the prelgefsIIRS syanisto3df 2T DEWREORGVistiag tovbé BotrdebyCiypanticlar

termnated. At |east one investigator (Barre, 1982, Headache 22:69-73) has
i nvest i gat teonyhit ivkalicved thet intranasabadminisgration af @ langeacting dpcabanesihetiag | ocal

anesthetic wi.th well-known potent.central nerv [ rties, to
felTeve t RbRpepuicl soTEREtioRe fRee stisnta ad VR RIS AN iR E e
assogsat eCinitith e pHpdiBlogltaRRHAENes undbFing At CNVDS wheby Gollahe VDD I a
nervous system excitatory qualities of <cocCaine render it an inappropriate
treat ment ami symptoras bfjthalabute @N@Darechhibitedl settings. -Hence, it is
preferable that_the |ocal apesthetic ed in the.nmethod of the invention
.be a |ocal ancSeRing acute Lerebral Neurovasoiar ) is preferred to use a
| ong-acting |ocal 15 t{oCopi ' : ; a
sust ai ned rel ease fom@g?m&as egcrr%%rd F?x gget%il‘ %qm}igﬁgtﬁ%gﬁgg?%@h@%ﬁ at han
cocai ne i Nnmethdd Bt phevdnting a CNwD. n"Uandin GNvDs, partioulady migraines; drg associntedhave
exam ned the effectiveness of |idocaine, a . .

20 with prodromal symptoms which are experienced by a patient prior to the onset of the

g ALY €A

s
-,

disorder. By treating a patient using the method described herein for inhibiting a
CNvD at a time when the CNvD is expected or at a time when a prodromal symptom of
the CNvD is experienced by the patient, the CNvD may be prevented.
' e Severi C
25 - : Numerous cerebral CNvDs including, but not limited to migraines and
. TIAs, are characterized by periodic or irregular recurrence. Over time, severity of
CNvDs often seems to increase and many CNvD-afflicted patients seem to experience
CNvD episodes more frequently. It was observed that the frequency of recurrence and

severity of CNvD episodes decreased with time in patients using the compositions and
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shorter-acting |local anesthetic, for providing relief from headaches of

neur ovas igin (Kittrelle et al., 1985, Arch. Neurol. 42:496-498;
Kudr ow e%?‘;’?“i%%, 20 Headache, 35:79-82; Mizels et al. ,k’qg.égz,ul@?o Aner .
Med. Assoc. 276:319-321). These investigations involved intranasal

adm ni stration of 4% (wv) |idocaine, wherein the doses were sonetines

r epeat ed.  niéthédsudglscribred)in tisd presens disclobire seventafter wreatmepewaene khger short term
decrease in head pain, a significant nunber of these patients required

suppl ementadminigteredatThese phenemena baveanshsempreyiously qbservad aith any ikt s and

the rate Wy We'e ' | L rs was
the fact t %Yﬁt eét?n?e?x? p%ves f%gﬁh&éwﬁgﬁgﬁg%é@ge& Pﬁv”h{}‘r}%ze[lﬂﬁc@ép e Fg@‘gf

| i docai ne ki, @idanettiedsenae idvefition ale@isaful fsildetigadifg tf frédquenedy e CNvD for a
period of at |east about one hour.. Hence, although intranasal

adm rft st r ae¢wrenct, the sgverityh orhothaof GNvDIepisodes experiennseddych patient afflicted - 31 WO
99/ 03473 PCI/ US98/ 1%018§ai r}1l reduct.i on, Lﬁgﬁacut e neurovascul ar headaches
exper i enc FUBTFCHITNE CNYRS, such a5 tnigraings agd ounded when the anesthetic

effects of lidocain g rﬂﬁﬁ'nthﬁ! %tgjwqgsggﬁghé,da&dg@éasiﬂég?étﬁ%‘gg@ugwi ch

| ong-acting | ocal anesthetics mg upon 1n te
neur ovasc eeerith evithowhieh €N épisodes atdexpesitneediby d patiehvafflidted withae 5
i nvesti gati ons was_ not recog}gidzed. The fact that no further devel opnent of

| i docai ne résurring ENydY.i The method sempriges ntranasglly, aad preferablydarsapasally, ve agent

for rsist . O, L r h e rel. ef r sued,

o S, R0 6 Kb P RRUEATED cPERERE R B lodit S,

| npor t anc ghafmideatied coRPositioh."ThOLdrhpokitidn @Imprids b 18R afesthetie WhidH ist he

CNvD, such as a period on the order of at |east about one hour, and

pr ef er abl yprefierably & bngtacting lacat anesthetie, 53 persistentdocal @anesgheticeor asustanedy usef ul
' of sterile inflammtion and vasonotor

to abort th hysi o] Qqgi c at hol o
| nstabi | § (et ORmUlaHaR of» Phostssacate or 4 jopg aeting of A pEHALIREA AREStBRG g

i _ i _ edtacheTupr s
anest hot | CohEropeatl] ARSI B Rl erbly ih B oo 13 ORI thinee”
35: 795 82) , Préferdly, 2 local andbtheticlB mirkstersters thditientwithin twd Housl 9- 321), and

Barre (1982, Headache 22:69-73) can be exgl ai ned by the npdel of CNvDs
pr esent ed lpwing thoaaset phths episnis, mare preferablysvitie ang hous, and even morene

Pt o creteEbby RRDRCAR Al LR, Farh iR o PRI nidigE® P '
i nt r anasal praghipt Felief, bat Adhintrafibh BLthellbskP aréstIRti@ acR8iMgNE tHi@fnvEHﬁ’or?xQnaY oay

alleviation of pain associated with a headache of neurovascular etio
was due t dbetdt@ny time with good results.

20 e eurova isorde
Intranasal, and preferably dorsonasal, administration of a local

anesthetic can also be used to treat any CNvD, in addition to migraines or other
neurovascular headaches. Examples of acute CNvDs other than acute neurovascular
headache episodes include, but are not limited to, tinnitus, seizures or seizure-like

25 activities, cerebrovascular spasm, and disorders manifested after and associated with an
acute ischemic event such as a stroke, reversible ischemic neurological deficit, or
transient ischemic attack.. The local anesthetic compounds, formulations, dosages, and
methods of administration which are useful for inhibiting these CNvDs are

substantially the same as those described herein with respect to inhibiting a
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fact that |idocaine and cocaine are nerely shorter-acting | ocal anesthetics
when used in this manner. |Indeed, repeat doses of cocaine and |idocaine
wer e need¥@9Y8347Y eat i ndivi dual and subsequent short dur aP¢HY¥SHEHEHEhe

epi sodes associated with a cluster headache. 25 Inhibition of a CNvD such
as an neurovascul ar headache requires intranasal, and preferably

dor sonasal peudeVestilat Keadhche. Whete i ituCCNGD ik assatiatdasitedrétial ischemia,

phar maceuti cal conposition which provides relief froma synptomof the CNvD
for a pertheanountief braindisstewhishfexperiences/ischrmic dampgemey be reduged by this

I nvestigatiops ,of Kudrow et al., -32 WD 99/03473 PCT/ US98/ 14870 Mui zel s et
al ., and BEFMO% nanely for a period of at |east about one hour, and
preferably at |east Toiis ahdhedOtiher CRODS iy A6d b ihilaga by aeshdinirgts are
not . consistently or reliably effective for I'nhibiting a D when

adm npst er aDnNS using altgreatel anesthetic methodstinglhding o notlimited tu, ttapscathneowsr a
short period of tinme sych ,gas a. .few m nutes. Nonethel ess, "usi he

t eachi ngs electrinal fspeal sitmulation, fleciromagneticteghnigyes phlGat o frausesy ng

ocel el il oxd SuPeFRRRTEY  BLEFH A B TR L 3 WDt rout

causing th CtsS "assocla ivé dosing of these agents -
at high ConcentP@hﬁ&ﬂ&i%ﬂnﬁﬂﬂﬁifﬁﬁkﬁi nhibit a CNvD, it is necessary that a
shorter-acting local anesthetic be intranasally, and 10 preferably
dorsonasal |y, admi ni $thasbdemdiseoverask thatriptianasalagminiswatian efia long-aeting hat an
addi t.i.onal , coyrpound.whi ch extends the. dur.ati on of. anest hesi.a. ef ed by

The dhor ¢ elocabiesiigty Bhmags et romnositaninnere el R APt BBV
vasoconst r h%%ﬁ%“& nggerﬁp'rhat is 3 Fhriis Al Erﬁﬁ'is%rgti&d"@f@F&Eib&?fshox?ér%ﬁﬁé‘mc}ﬂ t he

addi ti onal I's admnistered to the patient in a conmpoSition
conpr i si ngahdsthetiocampasitisns) shchcasariitidchine-adniainingedmpositipmumbich isnafanpounds,
formul ati ons, .and dosages of, the vasoconstrictors described in this nethod

are known Pystaingd r&}ga;e fosmuiaigpypravi neuly srepsientdehiefdl.e dassdhm 4W$°%y be
used at a%l-gy)g@ggpm%%{%g@%’!%%&?mmﬁgﬁ%éﬁvD'about 0.001 m I ligram per

mlliliter i 'gram per m Iter of epinephrine.

Simlarly, the ot her Ieid@réferabRlthh@ngdetingl RieaY dnestletidpliafmacanticalgr aph may
be used at art-recogni zed effective doses. . 20 Theory Proposed to Explain

t he Effi cacympésitioreolbapnyshtion yshenadministersdsinypnasally, andpeeferpbly f or

I nhi bi ti Ne | Headache | | i h h
Sopert or |0 OPhashll BOA oy PRRERGRg YR dnioRF 20RB: St Sirkiel Fend T e 1o
t he conposiciNvIyfora it bbb atita bbb lidnBhofY. s, s4RScribed herein, compositions

comprising bupivacaine or ropivacaine are effective for inhibiting a CNvD when

20 administered intranasally to a patient, while compositions comprising lidocaine in a
non-sustained release formulation are not effective for inhibiting a CNvD. Thus, the
long-acting local anesthetic pharmaceutical composition preferably comprises a local
anesthetic ingredient which relieves at least one symptom of a CNvD for a period
greater than the period of relief provided by intranasal administration of lidocaine, and

25 more preferably relieves the symptom for at least about as long as ropivacaine. -

It is believed that anesthesia of a DnNS for a period of at least about one
hour, or preferably at least about two hours, results in inhibition of both the symptoms
and the physiological processes of a CNvD, including sterile inflammation and - -

vascular lability, associated with neurovascular headache episodes such as migraines
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not depend upon the accuracy of the theory offered to explain the superior
results. ' not wi shing to be bound by any particul ap_theory of
operati orﬁé?m“{ng bel i eved that intranasal adm nistration ggrlﬁﬁgslﬁsm
conposition of the present invention inhibits a neurovascul ar headache by
anest heti zing a dorsonasal nerve structure (DnNS) in the patient. for a
period eff tluster headaghiesi Thud; fonxpamipld, e ghigrdingamicitssaceemphnyting sgmptonisn - 33
WO 99/ 03473 PCT/, US98/ 14870 t he _neurovascyl ar headache,, such .as period on
Uhe or dor  BiEYRe iads mmaﬁallhoaa}d,prgfﬁ&%ﬁi%rﬁ%@ﬁy adminigteding gleRE- t wo
hours. Sti Lk L S Qluzpnq . | P S
bel i eved '% ﬁg){g l%ﬁg%% %{/&\/T ﬁgefﬁgggflogxp aftﬁg{n‘%%agﬂ%&#g{f%ﬁ%a@g &%E%%%dsntses
under | yi ngofin lealiresthetieto Dyaizatiéxperibacing theanightindand its Sgnptomsscul ar
headache generatjon center (ANVHGC) is located in the pons of the human
brai n3 neaPrefprablypthgperiod isanepwhiclykrceffestivetoderminatehess pipcessesi whewsby si gnal
whi ch affe reti formation, the, trigep nerve, .and

synmpat het i E)Bﬁbtgpgag%gfﬁﬂs Fyxag‘.ﬂmaaa% c‘%ﬁq Wté\xge %ﬂ ?ﬁgem}MB ‘ai n and
pons. Trigem nal ner v 1€dsDSieSinvERtightR (BarbE 1982, HeaBhGRD 165 75) Fasand 10
nodul ate vasonotor function and intra- and extracrani al bl ood vessel tone
and comuinvestigated the usei0f doshine eetoxin, addictine, siiarter-aStingridcalt danesthetic with

trigem nal nerve by the ANVHGC results in changes,in efferent and afferent
neural act Wj' irvow%mww MATVORS By St Prapsttiesciodplicye the Bain assasiatedvany

factgps, | RQg I:0g: .'amﬂ%a? ' £ qm’lp t he ANVHGC,
faci Iqlotsategﬁéah%olgglr‘{?{u I'n éénq%ﬁra&tp g{())gég%g&g{scgom a?él&s@gé%a?g 5t 15 and ot her
changes, including, e addictiveé, b:tic,chnk@entidlmee)iss Sysiéifl ekt talifies of
infiltrates, _ perivascular edema, and rel| ease of neurohunoral and ot her

cheni cal f &e¢aipesrenderjitan inappropriate ingatment in virttalisxall errent iclinicalesgttiigsand
| h i tabili i h i tabil,it the threshold
o mear on SRR 46is pRerablehat Hod e BSREHiskE e nlethGE GF AR iRvanliGR bo ke s

vasospasm Qécaf aMesthetic BheF HAA cothime B! & Mprefeléd 39 dse2P1cRl Ia%fiﬁg 16af er ent and
afferent activity. Prolonged vasospasm | eads to tissue iSchenfTa, which

i ndudds f uanéstheticed persistent lonal ianesthetin; et a fustdinedsreldase foemsafa shorteractingl ar
edema, and_ exacerbat.es neurogenic jnfla tion. These | ocal neurovascul ar
changes in&‘afé‘gane@ t¢ ather, aa%ameamfwase 8ot thejByeions abi lity. All of

(hece faotors cont ! B skl ok BEWSHALONLE cFUS) Rp0h PTUEIRES o

headache. 25 Al'tered cer oW, neurogenic |
associ at ed shoreerartii@localahesthéwy, foripaodidingaeReffXdif he/iaeRes dhnetiftvagiulldrent as
head pain, tjnnitus synptons of cerebrovascul ar spasm such as vi sual
changes, b|opgm{é<g§1;eilg et al., 1985, Arch. Neurol. 42:496-498; Kudrow et al., 1995,

20 Headache, 35:79-82; Maizels et al., 1996, J. Amer. Med. Assoc. 276:319-321). These

investigations involved intranasal administration of 4% (w/v) lidocaine, wherein the

doses were sometimes repeated. Although many patients in these studies experienced a
short term decrease in head pain, a significant number of these patients required . .
supplemental medication with other known headache therapeutic agents and the rate of
25 rebound was high. |
Not recognized by these investigators was the fact that their
investigations were hampered by the incapacity of lidocaine to provide consistent,.
long-lasting relief from the CNvD for a period of at least about one hour. Hence,

although intranasal administration of high concentrations lidocaine provided short term
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di sorientation, or sone conbination of these, and contribute to the
prodromal and other synptons of an acute neurovascul ar headache. -34 WO
99/ 03473WP@EYPRE83/ 14870 Even in the absence of head pai n, PCT{yS8M487Pal and
extracrani al blood vessel hyperexcitability and neuronal hyperexcitability
can lead to recurrence or rebound of an acute neurovascul ar headache, such
as a m or ghiffedRfioh nPAAHCRARbYABuIAT heallithed Bxfirith o bPhelpafiemsur ovascul ar
headache Cycl e. Tﬁus, an alternate neurovascul ar 5 headache cycl e may

i ncl ude awpesehadlorrebounglediwheh tise/anmesthetic effectsef lidagripe subsided; withirabiathe are

t ived by th tient, but,duri i ch i qd i nt i al d
et acr anPapow duty GsCehchdins einadotaldneithrns Barastivt Bad 8508 The case
of a Ser i Ghinifihg hafl fhlscBPHARRHSHISDALCR 1S BT Fidolell T thofd LS! er

headache Or a recurren m gr hout w shing to be bound
by amy paidvestigations Weenot.reddgnized. The fav trht ho Sirthendevelopaentadiidocaine ot i on of
a shorter-acting |local anesthetic such as |idocaine or, cocaine nerely
provi des itadenieativas a tha primary pharmiaceutigally activeiagentdar persisteat QLrerwsitEses f or
a relatively shor erjad -..less than.about an hour. Adm nisirali of a
shorter- aBF&HWB%&ﬁ“Qﬁ@E‘[ rﬁg?f\gasdgégueﬂb?espﬁ? °r°(5@’t°alt i3 : g%;gs“% % PeYicar
processes gikiiet ByiliEneaH#AThE [ipdtinBe SEMHE PLASEEF ibhititienoPa st SM/Hnsstel as an

acute neurovascuﬁ ar headache episode. The duration of the anesthetic
ef fect of ofittelCNvRysushbs agetioton thervaderofiat leastiabbut ens Houraadipreferablyt 8o short

to permt intracranial and extracrani gl bl ood sseJs. and . neryes to
recolfer 1 Aenst about RS, SYas ok EsCoBRiE .”Ih‘?é“&j‘éﬁeﬁﬁitﬁﬁ!’%? a{eﬁg’yé‘r‘?ﬁﬁ’ﬁet ic

ef fect of r --c.'gg] I J o0 b i : §,0 'l ow

cl earance pgﬂ‘hogog 8 E?%P?ealhg agé?ﬁggﬁﬂ)?aﬂhlgs%@gﬂ g’ﬁﬁ%@f‘?ﬂﬁgﬁab%g‘g%or s from
cer ebrov aSﬁg’%eas' arlotlse? headachd EpisddRupbh sabsidenee of theraesthistivt ffect of the he
anesthetic effect of a shorter-acting |ocal anesthetic is that the

neur ogeni shontgrtagtinplidcalanssthetiues, the neurovascul ar headache cycl e
persists, and, once.,the anestheti fect of shor - A&l | ocal
anest hetic subsi des, ht"’ﬁgs"itéﬁfﬁ\’?‘gﬁ?ﬁ%Vg“dﬁ%‘ﬁﬁgﬁlhthbsgbgﬁ%(?gﬁe’?gjlggg@bnt rast,
in aggor d«m&gemiem {1096 1. A MeBVANoE 0276 AV 1N OdB te @ 98D Fidadacted as the

SPG tor an effective period that permts intracranial and extracranial
nerves and@2:6913)aan haexplained by thermodel 0f &INvDsquesenteddwrain,t whereindidnNSr om t he

hyperexcitabl e state,, arrests neuraqgeni c.inflagmati op, and rmts
cl ear ance SH¢h asvtgg ghﬁé? ‘%ngﬁge‘f‘ M&QM%Q&%&@NEOE@W%Y@E&%M ors from
cer ebr Ovase?iEiio%. None Y theseprior art studies recognized that the severely limited

effectiveness of intranasal administration of either lidocaine or cocaine for the

-+

20 alleviation of pain associated with a headache of neurovascular etiology was due to the
fact that lidocaine and cocaine are merely shorter-acting local anesthetics when used in
this manner. Indeed, repeat doses of cocaine and lidocaine were needed to treat
individual and subsequent short duration headache episodes associated with a cluster
headache.

25 Inhibition of a CNvD such as an neurovascular headache requires
intranasal, and preferably dorsonasal, administration of a long-acting local anesthetic
pharmaceutical composition which provides relief from a symptom of the CNvD for a

period longer than that effected by the treatments in the investigations of Kudrow et al,,
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WD 99103473 PCT/ US98/ 14870 i nhibits the physiol ogi cal processes which cause
the occu persi stence of an acute neurovascular h e
effectivgr(g@?(ﬁé-g’r of such anesthesia nust be sufficient tosg‘?&ggﬁi‘?ﬁgse
physi ol ogi cal processes in a beneficial manner, such as a period on the
order of at |east about an hour, and preferably at |east about two hours.
It 5 is urdeizels@od! dndtBdries namelydor & penpet ofad least/aboat ynehourgandipiiefarahlpl s.
Conpr om sed_ cer ebral Vﬁ\SCU| ar flow vol une and neurogenic inflanmation are
bel i eved ta}1¢a8t &&“&Y"&I ®YSneural and hunoral factors including increased

Local” concent r at | OnSe b1l dEahAR WEhINnkBieRiY bPRIIABRRARYE V1 P).

substance P, and other Tactors present 1n 1schemc or tissue. It
i s bel i evefdr inhibiting a CNvIwhen administgred/in & bingtedosg enircmuitipledosesi on i s
arrested and recovery of nerves and blood vessels fromtheir )
hyper®xci tadministared ever @ shert peried af tine sueh asp fgnewinwtes Nosrethelessing ach as

the SPG for ,an effective,peripd of. ti invol v n | stabijdi.zation
a-_nd _cI ear atﬁ%cgqusc%tfwrregqm ﬁhv&nﬁ%’r’glérp&gﬁ%# t%m%ﬁ%%ﬁﬁ@gg@&ﬁg%#@s ues of
nitric Ox'ﬂ%’?mﬂle?mo?é'_@ﬁ"&ﬁﬂ%% Rhisig CNvDRitRomaidnshg #Esddd tffscts One or nore
peptides, cellular 15 infiltrates, or a conbination of these factors.

Conconi t andssgiatbd edth repetitivie dosingmd these agents at high comicenteationn dn pedervaiscul ar
edena decreases. Anesthesia of the NS for the  effective, perio

Fur ther o BAGA CAVDe s Bescssary s ShotgsAing rel e ubrug B bpasaly ade  and
decr ggses LCld . | W i [ L NCr eases
o bidoq YERRARY Bhisbhiselly Bftfinistled A isialoP rBbadd Tibrnallg o2 il oh 1T

per mi t t i ngadditictiabdérhpound which egrends the duratibn af Anesttekial effected biyahe slitepci at ed
wi th head pain and other synptons. The result is that when the anesthetic

ef fect of adtinglleeahpnesthetichaiches epinephting or apether vaspegnstrictgrybecemnd vascul ar
t t e, ' i i nfl net i b

st e oMtBiEReL § HE patity RiRiFRb e difo e P mpRued - BB B oq.

and thus thenPsul QRSEsGN coRfiRfifig tBe focal MedBesc AR the ABHItRHA mpoaRaund.

Thi s nodel ™ 25 represents a possi bl'e expl anation of the superiority of the

conpd$i t i oGempouhdsefdmmilatiohs, antl dosages of the vasosonstrittiors déscmjbeshindbist e

neur ovascul ar headache,, relatiye to the conpositions and, nmet hodlz‘_sof t he
n

prior art, nghodirekaown indhe agt Forexample, vasgopnstritiyeeompasitionsimaynesused o

I nhi biti | P L / 4 S I t
bl ock ner i W Tbeperfdafctive dbeel Juphoiydbdul (UG witHgtal G lMRLPB el | 0
cycl e vari @91 'thilligrafigepaillilicet of epineptaineasimilagy,ithe utherladditional eompoiindsg

| ocal anesthetics do not exhibit the same degree of differential blockade
(i .e. sens@esgribed in this paragraph may be used at art-recognized effective doses.

20 Theory Proposed to Explain the Efficacy of the Compositions and Methods of
thel {on for Inhibitine a N lar Headacl

It should be appreciated that the superiority of the compositions and

methods of the invention relative to the compositions and methods.of the prior art does
not depend upon the accuracy of the theory offered to explain the superior results.

25 While not wishing to be bound by any particular theory of operation, it
is believed that intranasal administration of the composition of the present invention
inhibits a neurovascular headache by anesthetizing a dorsonasal nerve structure (DnNS)

in the patient for a period effective to inhibit the physiological processes that result in
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bl ockade conpared wi th autonom c bl ockade) exhi bited by |ong-acting and
persistent |ocal anesthetics. Wthout w shing to be bound by any

particul OBEPy, it is believed that the anti-neurovasRFHYSIE4Mche
efficacy exhibited by |ong-acting and persistent |ocal anesthetics,
relative to the non-efficacy of shorter-acting |ocal anesthetics, may be
attri but alhenéirovdzehiar Héadhéheﬁﬁfc’h ak @ pefi8d SR Wierder ofthit 1da8f Adut an h&wrOskpde
capabilities exhibited by these types of |ocal anesthetics. 10 One aspect
of the pr gueflatablynatdeast abouttsyo heurexpl ai ned, at |east in part, by the

hypot hesi s that intr sal, .and .preferably dorsonasal dm njstration of a

| ong- acting | ocal aﬁggmﬂ“cw‘g]ﬂgsﬁ‘hs%ﬁ?‘f%atry A RASECYr HReqryit i RelieXed acut e
CNvD such r %ﬂﬁ% lsQdGrderi ’ ment is
hypot hesi Ztg%t{igfc}lgaﬁ#fn{bgb‘l ég(x)est egpg;%@ggﬁm%gch agﬁﬁg aglggﬁfor a

peri a8l of meurdvasailardieaddchenAniaoue nearostastnlap heidachdpgenetationaemeri od of about
two hours. Anesthesia of a DnNS such as the SPG may be achieved in any of a-

nunber of (ANMIGE)is lacatedsinghe pons of the hypan brginy nsanthe fpcus corewlenst The | ocal

t heti o I 1.5 t ti t
o o foct ANTBGC Rt AsRuy onal YRGB the BAMI Frblaiin 7 070 R0
rel ease f %E&Pﬁiai A¢rvefand s§hphthetic, ?lﬁfakﬁﬁpatﬂ&id, andofet biflowsfrade el St ent
e y

| ocal anesthetic may be dorsonasa adm nistered to a patient to effect
anest hesi amidbraimendpis. Trigeminal mexvelfiborarinhervateserebral bloodrvesselsaridzi ng ner ves

ma used anest heti ze the NS. Furt her b) of exanpl e, acupuncture
Cot o6 G aodlat vesemain: Gclioemd inia anddarraaal Ppbd VesseionB A ool | bar s on

of electr | - adi. ol [ ; ' : i ation,
fo a DnNS EARECE vl lipRheudfphuiirer, BllpRiighd it CipBAANEYE Y

pr ef er abl ythel aNsdi@Saesuladinthungéy intefferenoind afféremonened] iacvityoaral changestiiet | ¢
phar maceutical conposition is a preferred nethod of inhibiting. a CNvD

| nhi bi t i orfesional ipiragraniakblpgd Hews Hactapsnineludingstiraplation of the frigemipale

| ocal anesthetdd €4S - Y ns .Qf _Aarresting ¢ ¢ de of m graine
devel opnenrier‘?%#f%@gynﬁégga%tlkaﬁ? ag"ﬁ%ﬁﬁwg Wi ﬁ%‘t‘%‘oﬁ‘é‘ eagg%ﬁ?qg‘ﬁ?ﬁ’ﬂ%“

i nfl ggmat i gid cthed chhsies Aat1adinglhitndy Rinfed &s) Menoeiti®andlymphyeRicifFlitrates,
particularly where such anest hesi a persists for a period of at |east about

an -hour, pemdaguddredemh,andireleassof natrobumoreb andother chemical factons. This:
D i st 1 dePgls eprend Rl i g Ve g Rene BT JeR g S0
formul ati ogigpeRRERABTLty AR citaids REhHRIASIA bAoAl ARE hittbral Signalthg 41 otRért - t he

opti mal dosage and fornmulation for use wth an individual patient depends
upon triggers which induce further vasospasm or further neuronal hyperexcitability and

20 altered efferent and afferent activity. Prolonged vasospasm leads to tissue ischemia,
which induces further release of neurohumoral féctors, increases perivascular edema,
and exacerbates neurogenic inflammation. These local neurovascular changes induce
greater neuronal and vascular hyperexcitability. All of these factors contribute to the
pathophysiologic cycle of neurovascular headache.

25 ' Altered cerebral blood flow, neurogenic inflammation, and associated
vasomotor and other changes are experienced by the patient as head pain, tinnitus,
symptoms of cerebrovascular spasm such as visual changes, blindness, or
disorientation, or some combination of these, and contribute to the prodromal and other

symptoms of an acute neurovascular headache.
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the age, size, condition, state of health, and preferences of the patient,
as wel | the identity of the |ocal anesthetic. Selection of optinal
doses an??&?@ﬂﬁ’%t ions are, in view of the present discl 05 rTAUSSFAART0 ¢ hi n
the skill of the ordinary artisan. 10 Inhibition of a CNvD, a synptom of
the CNvD, or both, occur very rapidly follow ng intranasal or dorsonasal
adm ni stration of a [Bvenimtheiabgenoe ofheadi paire iitrackanie land ertzadiaxiialbleadh as

ropi vacai ne. Ha}I‘f naxi‘%rgﬂ i nhibition occurs wthin_ about three mnutes,

and the ravessekhypersxcitability and srepromal hypersxgitahilityisan leaddo seawsieacePe i nhi bi t ed

at the sa ' ' I ' o) ] ALS { f.:

IR R SRR TR S e

ef fects of thephysiodsy! ofaBeThélirs¥dsailaciieadadhe lchéle C THIS) hntaltefhat ndubévdsomant i on
on nul tiple subpial and cerebrovascul ar systens. By contrast, the m graine

t her afeut i beadatheeyslomay includstaperiodrdating whichssympitems abhemgurayasculare abi l ity
of vascular flJow to effect. an, ef,f ect.i ve, concent r,at,i on. of. the agoni st at the
ot oot 2 headadie or8 not pecif b the Tolibpiob G AEER wiith Setiod intranRdl B o
agoni sts s oy | ' [ ' 'pé}péic

ngt ure of Ita %é&x?ﬁl%@%&ﬁ%&ﬁ*@ﬁgid}ﬁ%gﬁ @?’%ﬁ%%ﬁt e gg%m st and
t.he physi olof@ridivitiual thkaduche epivades afsociasddrwich aiclaster héalaclieoori aretmeant or

agoni sts al so exhibit variable efficacy due to variable effect of
i ndi vi dual ™&@%ni n receptor agoni sts upon bl ood vessels within the nmajor

cerehrovascul ar and ' . ' i . rring CNvDs
I ead.titlbo cumul ati ve dﬁgﬁé‘?%‘z‘t"#ﬁ%{“@} @%@é@?’yﬁ%‘g‘a&ﬁﬁgﬁeﬁt‘g
afflicted belidvedhRaentfdiabdl admitisttatRIfQ shédriating Rithl Altsthed Suc £
afflicted with recurring mgraines sustain permanent neurol ogi cal damage.

Wt hout wilidh¢aine ercasaine nwanely pogvidesyanplgesia elona by tntdbitipg tiansmessiposful at ed

t hat anatom c and hysi ol 0gi t hol ogi es e secpndary.tp,the

cumil at; ve Rereapulshy o7 agultvely ShostBeriolemdhbestont s bper AdsoBisitaion
stimuli, paiQ { | b S0 (o | a{rggﬁ, : *QSSes,
or sone c%&‘ is%gqe#oa%ﬁgﬁ 1dtc§1§§1§_9&1%? gé:egin\?keﬁlrtféa@%e n?bl(ca#b %“f?zb ira\&é:ggsgip/gglgu ar

i sche§i ¢ ccawsertheipain @fsodiatedowith amgcutNCNviDesuch as aie aqte aeurovatulMeheadache

neur ol ogi cal , danage attributable to.the CNvD episodes. For exanpl e, ending

t he i schenicpiseéérp atinn of the anesthetic gffestof pherterfacting local anestbetip sughhe

acute mi or ql i G SANE, IR HSERAR TR R RIS AR ARG Vess X MiPhLEE 1
certai n ophthal'm'c, “bastlar, *6r "other m-grarne patients. nmpr om sed~ nerve
struct ur es thadcavér frohiilie Hypefexbitdtde SthteD e dRdtiofi iof B dnesthéti: éffsct of A
subsequent CNvD epi sodes. Thus, decreasing the cunul ative neurol ogical
damage at t ishosteredsting iasal ansstbeti¢ isglONo@skqt adlew deararcedyasdudarfandquency
with i’(\{] ch pgxl'\lh\{a[%cg ar ﬁl?l%grsal Snd cellular factors from cerebrovascular tissue.. The result of the

short duration of the anesthetic effect of a shorter-acting local anesthetic is that the
neurogenic inflammation continues, the neurovascular headache cycle persists, and,
once the-anesthetic effect of the shorter-acting local anesthetic subsides, the
neurovascular headache rebounds. -

25 o In contrast, in accordance with the present invention, anesthesia of a
DnNS such as the SPG for an effective period that permits intracranial and extracranial
nerves and intracranial and extracranial blood vessels to recover from the
hyperexcitable state, arrests neurogenic inflammation, and permits clearance of

vascular and perivascular humoral and cellular factors from cerebrovascular tissue,
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10 experienced by the patient. Further w thout wi shing to be bound by any
particul ar theory, the pain and other neuronal signals transmtted by

cer ebr al W9%034%% ructures during a CNvD epi sode nay predi RGU8{14870sane or
ot her nerve structures to onset of a subsequent CNvD epi sode by processes
anal ogous to "neuronal |earning" or to central sensitization 15 and
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in the central nervous systemanplify, even in the distant future,
subsequent pain. By Wwampsdmisekeerpbral vaseulpnfow yehmesandNeuFQgeBIs i n sur gi cal

patients th re: surgj gal tra eur ol ogi ¢, bl oc ... USi ng

epi dur al awgltaﬂﬁ%‘?eiﬁ’}‘ af%b%l?é'ggﬁw FSL%%‘Q%%H“E%“%%‘“B@?F %gg’féaﬁ‘.°5‘é‘"g§i nin the
patients, GyehssPlobfl OREatoS dTriic\URRieS vasoheti if@stiral Peptide (VIB),ative to
patients o0 receive identical central neurologic bl ockade postoperatively
( Got t schal kubstanat P, antiafiBer factorkpresentiindschémémar. inflarged G5sae.1 igs behwstthatt al . |

1993, Anesth. Analg. 77;362-379; ,Shis et al., 1994 nest hesi ol o
80: 49056) . thermechapisi by, which neurogenie !féfﬂmﬁl%llﬁeﬁe%t?da %%‘fe%°g'?ef%ﬁ n

i mpul ses fr Qb &e ) - . [£4870
nour ons. 1 nofneog Sb8ls Ak iR B AR o I pel b 70 i Ak BRI A
sensat i on meBTESduchi43 thé SPGEfor R leffedtiiR\Peried bf il ihvivesmehronal sthlsitieativaur ons
or facilitates central anplification of pain. In contrast, it is believed

t hat bl ockaudcletrancesfiemiinted-@nd extraraanial nepramakangd vasgiHan tissuesgfeitric oxide,
surgical | ysaffected nsory neurons in presurgically Dbl . patients
orevents | VB SrBRsHf P9 ohmre pe By rarsEtaiy 4ns ot prors peRsRERREfe? U0 be
boundspy amyfiiRakes, or 'dlcBmbidifieh ¥f tHeke fadtord et bribfitahilpbl6bH weabel petmeability

adm nistration of a long-acting or persistent |ocal anesthetic at an early

stage of aigierMalipedsandepetivaschlar etama deoneasess sAnrsthesia pfthe DS ifexthef r om
t hrough, or _both, rel evant cerebyal or other neurol ogic structures, such
that these eﬁ’g"tWélHCHPG orerlirpity Felease @%P@&?Btsﬁgferg{}‘ﬂé{ﬁcé‘%é S

t hreshol d- l,gaEdrifleeldsBEdnstethioh R BRI HeBi melififidIhtidased RepRERUNT Of

stinmul ation uce a s guent episo CNvD 1s thereby not
| ower ed. Ad@ise] anedth mmustlBese, nayreffectovakddilation, thereby permitting dissipation of

20 local humoral and cellular factors associated with head pain and other symptoms. The
result is that when the anesthetic effect of the local anesthetic subsides, the cranial
nerves and vascular structures are no longer hyperexcitable, neurogenic inflammation
has been arrested or reversed, local humoral and cellular factors have dissipated, and
thus the neurovascular headache cycle does not continue or rebound. This model

25 represents a possible explanation of the superiority of the compositions and methods of
the invention for inhibiting an acute neurovascular headache; relative to the -
compositions and methods of the prior art, which were ineffective or of very limited

effectiveness for inhibiting such disorders.
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anplification of perceived pain. Because the threshold stinulation required
for indﬁgﬁ%}t of CNvD episodes is not |owered, and further because there
is no ce 4% anplification of pain, patients treated uBFHYSIH870
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adm ni stratipn, of | ong-actin ocal, anest heti c_pharmgceytical .

conposi ti of the headache %%&qfst“gﬁ»éa pticple f%éb%}cﬁ%n?ﬁse > hapenasting

cerebral i ' , : easl [ | gits. resulting

Cher of r om GRS Ho ndt BREGIh S SHARHALENHEIGM thodkBle i Sersfy

oper at i on, blotkdde cohrparedweith tutahorhitebldckatie)véxhibited bpemiactipimd pemigai! ai ns

the efficacy of this nethod. Tissue damage caused.ql'oﬁ/ an acute ischemc
iqujar

eventdis negalanestheticsa Without sjshing taohs/baumd biyrany part dheory, Thisdelicwxlie
d be.al | eviated in at t - .25 h
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Fur t her nor e hybothesid elat @iteeadalland prereably dvrsndsdtf ddasinitafion of 4 Ragsal |y

adm ni stered [ ocal anesthetics cause dilation of blood vessels supplying

t he i schentatingjlecal anestheticphaimageutical demperitiarf inhibdtsah acute|GNVId such asrer eby

I ncreasi ng bl ood suppl o.the ischem.c. tissue..L These vasodilatory effects
my al so ‘i‘%& ‘é%’(g‘év%&&}é{j}t‘ﬁafjﬁ%etem%g@rﬁﬁ‘ﬁé'eﬁﬁnlﬁ%lIWQQ&CS'&E@FWF‘HH}#f or
exanpl € bYarbsitdlin 38 a DHNS buthlas OB (6ifdribd difAFeBabb S RARNAGrk e
pressure gradi ent across the occlusion, “"resulting in l'ess watershed

i schéfii a. prefdrably foma pdriddiof@bbutrtwiddmaesches 10 Anot her aspect of the present

invention is based on the di sfcoverg that _intranasal, an\gﬁgﬁr ef erably
dor sonasal , adni ni st AREFBESIHEE ZDNYSHuch axthe RRG may §e achgyadin agxof ant
experi enci a ' fhicl to Lnhi b ] | ar
headache @@ngergﬁn%'mkggégag@g ’galet%ﬁtzérﬁg\}\i’ rféng&@lgeoggf %g V. E?c}t%gg‘r :"%ﬁg
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shorter-acting |l ocal anesthetics are recogni zed as being 15 effective to

i nhi bit a PoNéulFEwrtherbyiwey of example,a sustained relnass fommulation of a shorter-acting,

20 long-acting, or persistent local anesthetic may be dorsonasally administered to a patient

to effect anesthesia of the DnNS. Any method known in the art of anesthetizing nerves

may be used to anesthetize the DnNS. Further by way of example, acupuncture

techniques, application of electrical potential to a DnNS, or application of

electromagnetic radiation, such as light or radio frequency radiation, to a DnNS may be
25 used to anesthetize the DnNS. Intranasal, and preferably dorsonasal, administration of

a long-acting local anesthetic pharmaceutical composition is a preferred method of

inhibiting a CNvD.

Inhibition of a migraine by dorsonasal administration of at least one

local anesthetic is an effective means of arresting the cascade of migraine development
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Prior art nmethods of treating a nuscul ar headache have focused on using
acetylsalicylic acid and its derivatives, non-steroidal anti-inflammtory
drugs, WEPRMB478s, narcotics, and other drugs to decrease PeTAIPIFAMETO t he
primary synmptom of nuscul ar headaches. 20 What was not known, and what
represents a surprising discovery, is that intranasal, and preferably
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serotonin oni st. such as triptan or ,a,chr. C ound, a.narcotic, or
a drug tha‘g PHBP BHEAS p@ﬁ‘r%’ﬁ?ﬂf“ (&Vﬁqr‘?sa&]adwrﬁﬁ{%ﬂﬁgﬁm‘é“ﬁ%d. npounds,
formg§ati g cidéH 1&3@;&3@9& AR BE VideSragilg SFRAS oPihiRGPAirhindittavioACt | Ve

agents 15 des I's method are khown in the art. On ng, in part,
to t he vasaftthéadmpysitiarof the invenfion ox mlultipie suipidliand cercbroyascobursystends. nay be

used according to this nmethod at doses of .about half their art-recogni zed
doses to tRBFPNash the;migraine therapeutic a&g%%‘,’fQ‘FFéO‘HB’(nHBEFP&Es"‘SPWBEéFH‘?Bﬁ%g% for

treating aguughi) 8f vASAYPAALS 16 BHEAUA effective concentration of the agonist at the site

of the compromised cerebral blood vessels. The serotonin receptor agonists show

-t

20 intersubject variance in efficacy due to the biphasic nature of the relationship between
the concentration of the agonist and the physiological effect in vascular structures.
Serotonin receptor agonists also exhibit variable efficacy due to variable effect of -
individual serotonin receptor agonists upon blood vessels within the major
cerebrovascular and subpial structures of'a patient.

25 a Recurring CNvDs lead to cumulative damage and neurological defects
among patients afflicted with these CNvDs. For example, certain patients who are
afflicted with recurring migraines sustain permanent neurological damage. Without
wishing to be bound by any particular theory, it is postulated that anatomic and

physiologic pathologies may be secondary to the cumulative effects of repetitive pain
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can al so be used to prevent such an episode. Certain nmuscul ar headaches can

be 20 rely edicted to occur follow ng particul ar pat] activities
pri or tow(zg&%sr?g'{et of the episode. By treating a patient hﬁ@&%’h@’%t hod

described herein for treating a mnuscul ar headache epi sode at a tinme when
the episode is expected, at a tine when the patient is under enotional

di stress, stimuli, paintimpalselidschehtia, [sedrileniflantmationpredaied prodesses) of some
headache-t roigggeri ng condition, the nuscul ar headache episode may be
pr event ed. compingtignofithesee fffectivemanagemeshplobe newavasslar ischemaigsoamoneet

syrpt oms. t ASERRCAD Y docfilfe GRRTHEb ROl BE BB o o
and dor songNeD epikided. SEdradxample) Endihg 6/ iséeaiid béthpSifenfbPa Mflirame peSrhpdpd Wi th
the side effects known to be associated with prior art headache

t r eat frent safteathe ensehofithe aciite migrainerepirods may ddoregsei the damagerarddteficis - 42 WO
99/ 03473 PCT/,US98/ 14870 t ment s,. Thus, besi des beingsglé usef ul headache
treat ment §%pigifeddn certaigop » bsilan, gr other midraige pptients. compromieder nat i ve

or adj uncty tAfhe | | ' Elg&? Bl | ar
headache tlj}e\ég? %rent S. ﬂﬁ“gg&r ly ?gg%%‘é’ﬁ’ #c}le p Lﬁﬁ&?’ﬁg t%? %g@%&};%@iéﬁﬂe
Conposi t i oONvBrepiddded) oTliuspHecréasinpethe biranlatiotinéueologital dirdgetttdibitabletoar

Headache It shoul d be apprecjated that the superiority of the conpositions
and et howswsingiGhvD gpispdessiecreasesithe, equsnenwith syhiels ChvBrepisodas atst hods of

t he I or ri. end upon the accuracy of the theory offered to

expl zén thﬁ&f}g‘ﬂ%ﬁé"?‘ﬁ%@%}?f‘g, Regardl ess of the mechani sm by which '

nuscul ar headaches aFgrtR@R AL dishin} fodRboahd b%@.nfdﬁﬁ-tiﬂﬁl%f &e8R), hedaisonasal ,
y

adm ni stration of a local anesthetic, preferably a |ong-acting or
per si st ent aridoathér nemeanahsignals tramdmilted by senchst nérae stmeciores dering CNvD Wi shi ng

to be bound.by, an articular theor It is believed tha the follow ng
model expl %ﬂlﬁgdet‘?%' IB‘H?/’@P%C tame ‘b"r%b"éé%eé‘éc Srmqures,tp Qgsey of g subsegpent
headache. NSani [ = in ain 3 tion
Is rel at ed‘tﬁé’bi? ‘%bg%g?\ﬁg“a"%%g}a%g??m%gﬁt ?gpbﬁ?ﬁ%ngegqg%ﬁﬁrr{ll%f #@%@ﬁ I C
modullsit i onandeamplifivacibi.eblegrnableairfgeis anheore whivhias beacdesciped sl thers to

activation. Related nonosynaptic_ conduction through the ventral horn
augnent s bexXpaia theanparenhsili-tacHitatingsrature 96 Pain@enerabonandsensation; dihe A

neur onal  BeaBimefiche iRl iny S G B RaR B BE PR BRI Ben ARG Vot e

oL FPUEEEORSEY el htoe Moo 008 i 6\ Such o

transmission of pain impulses in response to triggers or impulse-generating stimuli of

20 lower magnitude than would normally be required for pain sensation. Noxious. stimuli
can also cause lasting central sensitization whereby altered sensory processes in the
central nervous system amplify, even in the distant future, subsequent pain. By way of
example, it has been demonstrated in surgical patients that pre-surgical central
neurologic blockade (e.g. using epidural analgesia) reduces the sensation of

25 postoperative pain in the patients, even up to more than nine weeks following surgery,
relative to patients who receive identical central neurologic blockade postoperatively
(Gottschalk et al., 1998, J. Amer. Med. Assoc. 279:1076-1082; Woolf et al., 1993,
Anesth. Analg. 77:362-379; Shis et al., 1994, Anesthesiology 80:49-56). It is believed

that failure to block transmission of pain impulses from surgically-affected sensory
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of a topical anesthetic is an effective neans of inhibiting a chronic

muscul ar headache, particularly where such anesthesia persists for a

peri od oWQ99/@388st about an hour, and preferably at |eastECHB#144700

hours. Anesthesia of the DnNS and consequent relief of 25 associated

synptons occurs very rapidly follow ng intranasal or dorsonasal

adm ni st r gf| eRARlE19 B10ke® Bhtinfe 1BWbrs! tRE RlreSAORBIeRStioR riveddd as

ropi vacai ﬁfghﬂﬁg?x}&ﬁ%&%@ ar Pest gcgurs w thin about three m nutes. The

ef fect. nay thgged paintimpulse trahsinission fipmthese femcans opffadilitss semtgalhesi a on

mul tiple subpial .and_cerebrovascul ar, syst ... For_.exanple, .the_tr.igem nal
believed that blg

nerve is iamplifiation ofpainn Ingantrastylids gkade o1 trapsmisyion 6f Bain7 3

PCT/ US98/ 14870 parti cul Ei L pterr uoti t or
D teront IHses fofl sk YygRolh SfecaftatSodnculn id Rishaftallh biockfadpl, | Of

muscl sp%n@slﬁg@mgtﬁfsmgmd%mﬁ@reﬁ‘eeprrponent of the muscul ar headache
cycle. Anesthesia of a DnNS such as the SPG for a period of at |east about

a 5 few minutes, preWhilgistill nat wishing todis doundby aroparticlartheeryeit iy ef er abl y at
| t about .t h be . | ' f
exanpl o, el tat dhrpenadat i eion s o il ot el pneffiéfic ol

dor sonasal Jye %He%f%r@dvﬂ) ggﬁodl@ﬁlbél&tthé Raf¥hliSGén ofpds ihesad fRdmt he DNNS

for a period o s than about one hour, It being understood that such
treat nent eoughcochdtitatievante@aiehradl or athernduntlegiaalntrmctures; suvhdbatdheseepi sode,

10 possibly without inhibiting the episode. SO b y of, ex le, a

| ongl@ct i neuselogisal strustusen thergfose dapa ’Wéﬁl?f@e%&ﬁéxi’l\gﬂPﬂﬁ’é’éﬁPﬁ%or

dor sonasal | y..adm,nj st ere | e . ' t he DnNS.
Fur hor - by SNE ARl ey T houl B Seh Ao RRFUIPRIGRLEE |

shor t er - ackjniequehPéisclie ldf ANV isthéreby heylbwerdalAddnivniallg, thererisiyo bentral
dorsonasally adm nistered to a patient to effect anesthesia of the DnNS.

Any net hodarplificatian of perchived painoBegauss thecthreshold simplagien segpined forsed t o

anest heti ze the Dn .ther, b of , ex e. .acupu ure techni ques,
appl i cat i oWdB?erﬁ?”élé\’lf FPE';{ °$§ﬁd§ﬁfsly%w‘&er%\d’ ab@@*“’&?“ﬁﬁgﬁ @%’Eftlls g‘ﬂ cgnftrﬂ

el ecysomagpat; | phfAl hreatedhisfipith@ Eorhpebitforls! G BRE Methods bfdheon, 1o
a Dn § nayg[glghﬁ%i{éﬁﬂtogrpgﬁ’eg?t efsi ze thesmlgnNS.o Lg%al g\nest hetics 20 The

cheni cal- i iiwehtiéryarefess peedisposdd tasabsehadnt ENvD epismiehaniddbe frequentnande
conposi tions and pet hods of tqrﬁ invention is not critical. As described
herein, | ofRyeritcef any sybseguentiCN) episedes is 1educeAnet i cs nay be administered in
pharmaceutically ac ' = ' sthetics
may be adm ni stered ?ﬁ%gﬁaé’fag?g%%&éﬁ'e%se or’(r)r‘{ud}‘rg{illsg%gdd&?%l%ﬁ gﬁ?’&%ct i on
with an adgichl ststheGOpRemaceutivalcddmposition can also be used to reduce the severity of

20 an acute cerebral ischemic event, thereby decreasing neurologic deficits resulting
therefrom. Without wishing to be bound by any particular theory of operation, it is
believed that the following proposed mechanism explains the efficacy of this method.
Tissue damage caused by an acute ischemic event is mediated by a shortage of oxygen
in such tissue. This tissue damage may be alleviated in at least two ways. - Damage

25 may be alleviated by counteracting the cause of the tissue hypoxia or by inducing
supplementary oxygen delivery to the tissue. Intranasal administration of a local
anesthetic is believed reduce the severity of an acute cerebral ischemic event in both of
these ways. Itis believed that intranasal administration of a local anesthetic interrupts

the neural component which contributes to the vasospasm associated with an acute
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25 extends their anesthetic effect. Conpounds having | ocal anesthetic
activity | y be used to practice the invention include, but are not
limted Pw@bgg%ﬂgaine, amol anone, anyl ocai ne, benoxi nat e, PEEAUSI8/1487% e

bi phenam ne, bupivacai ne, |evo-bupivacai ne, butacaine, butanben,

but ani li ci cali ne, butetham ne, butoxycaine, carticaine, 2 -44 WD 99/03473
PCT/ US98/ 1ebetiralibdtenmipevan Reliefafthisineytab oemporentioNthe evvntlcaneédiiee af ne,

di bucai ne, di et hisoquin, dinethocaine, diperodon, dyclonine, ecgonidine,
ecgoni ne, dimippteiseheatiapssosiated withthe event) Surthermase, igischeligeed that

fomooal ne. vatedited ol it B amipltdre EleRl AR S Rlse Yitagof 5"
am nobenzogbgd veRLIS sEH PN heRENAicRisshe MEBAN Y the :dieﬂx% Jf Vessel dAfsfIne

salicylate nonohydrate; nmeperidine, nepivacal ne, |evo-neplvacal ne,

mepr yScai ntherebyrincreasingdload supplyrtst thy lischedirr tisiee. Thesevasodilatory affpcts nay
oct acai ne, .orfhocaipe, , oxethazai pe, parethoxycaine, phenacai ne, phenol,
pi pecol oxyHseyingease B‘Pﬁé ﬂe@a&ms_% tB? Ploeaelambw%m% 6@&*@@%%%@5%,
pril ocai ne roﬁfﬂﬁ%lcgﬁ ve§§é??%5}8@’ ﬂl%rea.%gF&?Jqﬁrﬁ?&u?@gra&%n?&c?@ésﬁﬂ&8‘écfl‘1?sion,
propoxycai ne, pseudococai ie, pyrrocal ng, I'nine-urea, risocalne,

r opi vacai ngsultig in legpviteeshied ¢schémld. cyl al cohol, saneridine, tetracaine,

tol ycai ne, _trinmecaine, veratridine, and zolamne, as well as

2- al kyl - 2- oiuehonMuICIIAr Headdenasxyl i di de conpounds, such as those
descrjbed in U S. Patent No. 3 321; ..qglycerol, 1,2-bi.s-am noal kyl ether
conpdlnds, such as tﬁggéleaggogﬁ%gﬁépws@tg?v%ﬁpgmbafggm_the ,li?Y,e’}'éEth

benzi soxazpk@nssalTRAY prtferablydd OSfni : b '

4,217, 349; O am noaéiFEyI ?srgl | cyIr%tﬁgﬂg’om&gﬁggﬁélg%loggl%%%@gl}| ed in

U. S. Pat enpatiehbexpérigfding 8 yusbelachendudie is syfficienk jooinhibit the musculaisheadactle as
those described in U S | Patent No. 4, 379,6161: 2- and 3-aryl substituted

| m dazo( 1, A ERPEESHeineh . Pieliablidhé lasabansadied ietiong-aching omat ent
No. 4,871, ' g ' . Pat ent. No.
4,727, 145 5%5‘?‘52‘38%‘?8%5‘?%‘?&?&%“8§%§%§’%§,&1 gﬁ%%ﬁ@s %‘%org%&ma%g@? Bhing;

U. S. 1Fat enéffddtive fo ihBbitla thuséiflad healhche abdefDbsif®thidmiRd387; tertiary-
al kyl am no-1 ower acyl -xyli di de conmpounds, such as those described in U S

Patent No. 3, 925, 46Brionart giethads of tregtingaimuscularhehdache havsstocussdomiusing i n
U S. Patent .. 4,147 .804: 3-(5' -adenyl ate of. l i;nconmyci n-type or

cl i ndanyci ﬁqe%ﬁémg%%%ﬂﬂﬂé its éﬂéﬁ“ﬁ'ﬁs’ Xﬁﬂ%ﬁ@“h@’é’é?‘ﬂﬂﬁ@%?ﬁ@rg’ Pat ent No.
4,397, 845; sdiafivdashdrboti @aritoth¥edrhy SR drehsd Head pain, the pri

al kyl sul f onyl phenyl ) - 2-am no- 1, 3-%r opanre%ls ol acg%néunea%}mggxmggont]ﬁgse
descri bed mumscularheadtmhesst No. 4, 632,940; tertiary am noal koxyphenyl ether

co nds, such as those . .
”p% %at was not known, and what represents a surprising discovery, is that

LG gt

intranasal, and preferably dorsonasal, administration of a local anesthetic, preferably
one which exhibits a duration of anesthesia equal to at least about a few minutes, is
effective both to relieve head pain during the period of anesthesia and, more
importantly, to inhibit a muscular headache..

25 . Although all types of head pain, even head pain associated with diverse
classes of headaches, may have similar aspects of presentation, character, or
pathophysiology, muscular headaches are recognized as a separate class of headache,
with distinct characteristics. (Headache Classification Committee of the International
Headache Society, 1988, Cephalalgia 8(Suppl. 7):19-28).
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described in U S. Patent No. 4,073,917; adenosine conpounds, such as

adenosi ne and adenosi ne nono-, di-, and triphosphate; |auryl polyglycol

et her cow@MMMI3 such as -45 WO 99/03473 PCT/ US98/ 14870 tPﬁ%/I 9§ALYP| bed in
U S. Patent No. 5,676,955 and m xtures of such ether conpounds; 2-

([err]-al kyl am noal kyl ) -3-(4-substituted-benzylidene) phthalimdine
compounds or 2 ([ ef 1} nasiRblothdiliyiah kedopnied frst Whs! areithedeDaman| | dene)

pht hal i m di ne conpounds, sutch as” those described in U S. Patent No. .
4, 551, 453 adiinistdkedrintearngally\oraddeganasallypweremapable of rdievingtmussulahbeadades cri bed
in US. Patent No._ 4,352, 820; L-N n-propiylﬁ)i ecolic acid-2,6- xylidide
conmpounds PainRrinesele spase agwsatedswith museylay qﬂa?éﬁﬁo No. 4,695,576 N

substituted 4-piperi-g] } O : HEsalakbed in
US. Patent No. 5, %ﬁ%ﬁ?@gﬂﬂ%@{ﬁg@ﬂg@%ﬂgﬁﬁm -pll%ilgirg?%i necg oxam de
conpa@unds heada¢hié episodd iaschuiiemyatienttHeindthéd cdinprising bitranssalg a5, pol ymers

conprising repeating 10 units of one or nore |ocal anesthetic noieties,
such as poirsfarably darsenasally administging oghe patigus a composition comprving aeral of

f | [): dits* derivati \ . ' ' ' |
Pt ent - apaheeticcind snanalgsiie ot bk R aygs N R E BB BECivial, el 2
(1) R3~ lé%l"%é&heti@%&o%ﬁé,%ﬁ a%iﬁstrdﬁonméc&ﬁv%sg;ﬁ;nizr@ﬁﬂtsEiﬁ réliéf of

I nternation at ent Application Publication 1821; ester forns .

SI hany_ of ddgmomﬂmmmlds;tuladr&ltemhcbé amzcﬁutrurl]:ér tehtdﬁdn?impanmﬂv\ﬁ_aﬁﬁbxy oﬁd'fqd)ognds
erwi se chenica related to one o ese conpounds ich wo e

ef f el,Qf i ve anplgesiper B&EE&P{W‘ F%@ﬁﬁ?erH°“§9Yés‘§-a%ftthﬁs\qgﬂyt?’8 pausnt ep%'éﬁ%t‘%&t i ons of
any of -46 7 4@@“1;'& . ' , in.
Al so i ncl uaﬁg@ngr?@%gé’ra%\l/g%\éfg@ g%ﬂ?- e tor %tgg’l ‘?}‘ggmmﬁ’é?’ gﬁc %@E@Hg?ﬁ%&g?ﬁ \r/gl ins

any chem Gakialyticshat@tori® Bpstici@ued isaciripym drer chirbrapt@apolind| anaobiiqor
Synonyns, including chem cal nanes, chem cal formula, and trade nanes, for

ga% (lzf t]taedmgdaatimwcmgmhml leresls of vraminehugyric 2edd: Gempeunds. i n Physician's
R i cal, E ' ., .Inc. . .

T007) or 1 apty P A6 St amalRenc T A BepralBacsnh R B tCe adfis O\ V0 ¢

NJ, 201d eQyescrdidGn %hi?%ﬂ{da%é KAO\GS tl@E laft, IGwiREEnYadDlo/he PhRatiedrf rom t he

group consisting o
activity of local anesthetics, these compounds may be used according to this method at

doses of about half their art-recognized doses to their full art-recognized doses.
The method described herein for treating a muscular headache episode
can also be used to prevent such an episode. Certain muscular headaches can be

20 reliably predicted to occur following particular patient activities prior to the onset of
the episode. By treating a patient using the method described herein for treating a
muscular headache episode at a time when the episode is expected, at a time when the
patient is under emotional distress, or at a time when the patient is exposed to another
headache-triggering condition, the muscular headache episode may be prevented.

25 It is believed that the compositions and methods of the invention
provide more rapid and complete relief of muscular headache symptoms than do known
compositions and methods. Furthermore, intranasal and dorsonasal administration of
local anesthetics are not associated with the side effects known to be associated with

prior art headache treatments, and do not induce tolerance, as do prior art headache
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bupi vacai ne, Ievo bupi vacai ne, ropivacai ne, |evo-ropivacai ne, tetracaine,
eti docai Wi? 4 -etidocai ne, dextro-etidocaine, and | evo-nepivacai ne.

Local anes 191 I'Cs including, but not limted to, bupivacai R /14870

ropi vacai ne, which are related to am noacyl |ocal anesthetics exhibit
intrinsic vasoactive effects on cerebral blood vessel tone and reduce pain
sensi ti vi ttyeatments$.| Vhus, Wmesahémgm udefulddadirhe aeatamnt in ittelfothe methpdofithe are
bel i eved t,0 effegt an '(ﬂli}eSI 6‘5 SPG and ot her DnNSs, which results in
i ncreased iDWANGHOBAS 8 us CBWIBF 86 JPH“&‘G therapgtismedalisy withgegard tepdor educes

i nfl ammat i h&d&%&?&cﬁé/uumﬁh{sona' ischemia. It is wunderstood that the

rop vacal né and the S(I evo) - enantlorrer of

S(1 evo) - enant’t oner
bupi vacai ne exhjloty Pripe Xpidif . kd K ’
bl ocki ng properties R(dext ro)-enanti omers. The

S(I1 ev®) - enant i dhelnvef poitimg 8 teadacner or use in the conpositions
and net hods of the inv, .l evo nantioners of

bupi vacai ne, etidoc ﬁﬁoutléﬁa 5?‘9&5&#‘{}311 1(‘ a‘?fﬁg %%P?ﬁ“l'@sl%r
car di 0vasGHLREILEANE Givehfidn fefit it 4
Conpar ed vC\lnHt h bupi vacai ne, " ropi:"\e/g?:gﬁe 3¢ {?s§hhﬁe¢§§eétﬂo??%{r}§$d§3%ﬁ as AS and
C sensory ratidepend uponﬁxqmeﬁmcymfthelthqorytmﬁﬂ‘ererdtthexplaawhel etiof besalts. not or

neur ons (RosenFerg et al., 1986, Br. J. Anaesth._ 55:163- 16% Thus,
r opi vacai rieegasdless of the weshepisay by Wbtﬁ@l m'dﬁ%ll% Bejdqcheseare gensaale iipwanasel; t s,

and. gt ho n h hi.r al
cent g@ t ﬂ%‘dq%%fgﬁ%a?j n e\slfg %@tadrlrnag%&gé% %t | WF&Q’S{#@% nggaﬂ&'r ‘ﬂé"?'gfﬂ‘f@n% ocal
anest het i Cor pRrsist€tfbdal Ahesthetie, inhibit a Mcliafheadatledn®rs, or sone ot her

m xture of optical isoners. B way.. of exanple, a 90: 10 a -47 WD 99/03473
PCT/ US98/ 14870 80: 20Wlt'h0VOW3bmgdo ba bendSby ARy pm'pclhiyr theoqhit ipbelieyedthatcul e
nunber, of_ o0 opti cal ner_to,the oth ed It is. understood
by the. | nABRCSIOVRG FoEkeRROHER 05 Doy Sigiogisaherobeves yrlengie A

adm Nl St Aida@Rknl 1418 bifioled faak mBEIde G BRI ORI Ieruelion' S rBlE 155

bupi vacai ne, ropivacal ne, ocal he nmay be i1 ncreased by I ncreasing the
|'i pi #5 sol lobtallpathelogy, cdfm'aﬁnﬂuemtds\aﬁd miditisynaptyc medalation;\aad involvesgpasiiid e, by
i ncreasi ng ggl?e l'i pophilic¢c character of substituent of the piperidyl

ni t rogen atffRsent newropal musclewpindle astivagionn Relgted mpnaesyaepticecopiuction through

R R R e

Anaest h.  5Rusthllr héddachd HRIPS pdin, lrﬁﬁbc@?‘aﬁmcloeﬂtch@ﬁn&v&hd@@'n@@roh&l about 10
times greater than the partition coefficient of Iidocaine (1d.)

descri bed ¢xsitability or hyperexcitability, skeletal muscle blood vessel compression or spasm,

20 and anxiety ensues.

Anesthesia of a DnNS such as the SPG effected by dorsonasal delivery
of a topical anesthetic is an effective means of inhibiting a chronic muscular headache,
particularly where such anesthesia persists for a period of at least about an hour, and
preferably at least.about two hours. Anesthesia of the DnNS and consequent relief of

25 associated symptoms occurs very rapidly following intranasal or dorsonasal
administration of a long-acting or persistent local anesthetic such as ropivacaine. Half
maximal arrest occurs within about three minutes. The effect may be due to the wide
ranging effects of DnNS anesthesia on multiple subpial and cerebrovascular systems.

For.example, the trigeminal nerve is in communication with upper cervical nerves,_
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ropi vacai ne and bupi vacai ne are |long-acting |ocal anesthetics, while

| idocaine is not a long-acting |ocal anesthetic. Thus, a way in which a
skill ed WOM¥93T3 ey determine whether a particul ar |ocal Pﬂéés?%ﬁm is a
| ong-acting | ocal anesthetic is to determ ne 15 whether the partition
coefficient of the |ocal anesthetic in an n-heptane / aqueous biphasic
system i Srmieahﬁy ckhvidal hBe RarThictiuptiors ofdffaréit on hffefent litbs of tegvical e a
system f the partition coefficient of the particular |ocal anesthetic is-

greater t Raypuldiinhikit facial and seadiesieletalanpsclst sppsmgthesiehy braaking amaiopar ti cul ar

| ocal anesthetic. is.likely a:.long-acting |ocal anesthetic. Preferably, the
partiti oncgl&B?‘ﬁn&Pgﬂ‘F %?Scﬁmhf)%ec?}ic "1 ocal anesthetic is at 20 least 2.9.

tinmes greater than tAisihesihbf b DhNP&ichias HRBPG for d iefediofat ledtabb@tency of
anest hesia of a |l ocal anesthetic nmay be increased by nodifying the chem cal

st r ué ur e fewminutes, [poefedablynat dedstabant pne bourhard morepreferablyt at least atoa &wo he

partition_coefficient ,of the |qcal anesfheti for exanpl e by adding

hydr ophobheuE, 15ay L’F aeieved g aPHQ?PBH‘é‘I%e%l AMte PEexar%ﬁE'@{H%Q“S’F'X‘ft@ﬂgt heni ng
hydr ophobi g hfing f.er ; e | ocal
y p l&ca?bei%#hﬁﬁ%' ﬁﬂg'sbeCiLtrHEalbp&ado&?dﬁﬁs%tllg‘:]ag}rﬁmsﬁgegstg g?&%thﬁnt tG ekl

anest heti c us e“conpositions, Kits, met e present

| nvent i on anéstisesia gfalé DaNSfof @ pefidd ofless thin asoud ohehd)it beingamderstoofhasi c
systemgreater than the partition coefficient of |jidocajne in such -a
system | that suchieeatmenigaayhe effectivapalyitoalleviate amuscylar headgphaepisadest hesi a
ef f ed _by.l.ocal, adm ni.stration of nest hetic such,as an.

o y1 T00° o RNl BthaRE Shifing B Bipoly, B3Ry BeerhuBlia R 19 M oF vt i ve | s
rel ated t Qefsiifen® IREPAdesHRLS MayHR iRARSAIB! dridorddnadally AdRtIBErdddo BpRtI&NN | N

vivo. Approximately 95% of eaCh of bupivacai ne and ropivacaine is bound to
protei n itmeffect anestiwisiasofahe PnASo Rurthibtbyway pflexamiple a mistaingddeleasepr ot ein i n

i vo. Thus, th i n which killed arti det ' whet h
par ti cul atomRaliongfashaBer-goting, fong-aciipg, o pErsIiFnt IRCE) OSRBSHEBRYES 5 to
det er m ne d%%hﬁht%ﬂytﬁﬁﬁhﬂ&%ﬁrt& h%gtiél{t t Qﬁerﬂ%ééﬂﬁégiaa&fthé BARS. ?ﬁgﬁ%ﬁﬁg& ¢ whi ch

I's bound to prote In Vivo Is greater than t proportion ocai ne

whi ctp i s lkaowe ih thepirpdfeinesthetizing ferves mayibe psediio ahésthietiaé thePnWSr Fughdrar
| ocal anesthetic which is bound to protein in vivo is ?reater t han the
pr opor t i o®ydray ofexampleeacuphnetre gchyuaues, anplipatinncafielactrica] pefentiglémat he

parti cul ary l\acal _anest.hetic is || kel. long. .1 1 I t heti c.
The pr opoRqﬁ OGAPR(E IPBSQ%CQ‘E%‘Q%%H{&%A%)&’ f%gtaﬁ@gg{;%p%é}%ﬁcgﬁgf@ kits, and
net hods  ofradiftfor ks BANS MY EBE LSl tofahedthdtize BRUDANSO protein in vivo shoul d
be greater than about 65% Preferably, the proportion of the particul ar

| ocal anedidesliAmestheticsh i s bound to protein in vivo is at |east about 95%
Tth duration of anﬁlsetc gr%'ic%.l PcIengtyl cﬁ’c tfxlel 1o%&ea%%st}ﬁétkccornaggstg&icls rlllgerde i%s g by.

compositions and methods of the invention is not critical. As described herein, long-

acting or persistent local anesthetics may be administered in pharmaceutically
acceptable carriers, and shorter-acting local anesthetics may be administered in
sustained release formulations or in conjunction with an additional compound which
25 extends their anesthetic effect.
Compounds having local anesthetic activity which may be used to
practice the invention include, but are not limited to, ambucaine, amolanone,
amylocaine, benoxinate, betoxycaine, biphenamine, bupivacaine, /evo-bupivacaine,

butacaine, butamben, butanilicicaine, butethamine, butoxycaine, carticaine, 2-
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15 nodifying the chem cal structure of the | ocal anesthetic in such a
manner t Ijcrease the proportion of the particular local anesthetic
whi ch igﬁ'&%{%ﬁ o protein in vivo, for exanple by adding 4870
substituents to the particular |ocal anesthetic nolecule which are capable
of binding, covalently or non-covalently, to protein noieties. The

t her apeut ichlogégrecdire, abcdetiyddnepcozaine peycismethyddine, ditveeine, dimethitoquin,are 20
not direct I_yetgroporti,onal to their prior, art use el sewhere in the body as
| ocal anedimethpeaine, diperedon; dyclonine,ergeniding, gegPRinesth amigobenzeatesethyl t he

| ong-actin | n ocal. apest L CS. 1 he. pr nt. i nvention are
enhanced, cglg%g,regﬁroﬁéﬁ%,ﬁglor- ét&gugmgg,. ﬁ%@g{&hgﬁ%ﬁ’ E}é%‘fcgg'%églngﬂéfg’r e inthe
body. The fepiicnsiae, foiodiinG hefidaiRa] Hydiiypfotaitz, Rfdrogjteuadaind, idbLGIH- act i ng
and persistent |ocal anesthetics of the present 1nvention are surprising,
25 cdnpar ahinebenzedte leicdimeaine asylates tevoxsadrgl, didoeaineydidocaise sdliaytateg | ocal
anest heti cs. F&r£l$ exan‘gl adm,ni sIra}ion of ropivacai pe, may anesthetize a

nerve st t‘%‘_&"é}?/ MR ’i@@?‘?’dﬂep&%{nﬂ. BOMRFPRSANCAMEPR eI at  achi eved by
admi ni str %ét?&ht&iygﬁ 8‘3%@%2@110%{38m&ﬂn@,’h&ﬁﬁn&,%ﬂchﬁ@ Grbchitge of the

nerve structure, r ng on the concentration and total dose

of the | ooxkthazaing, paietitoxyoding phemeainé phéfol pifEadioxyRdities, piibrdehing) presence
of vasoconstrictors or other drugs which affect either uptake of the |ocal
anest het i ®itigoceing, palidpsanal, pramoxiae prilocaing, Preaine Prapangeaing, PEPEEACAIBE ¢ f r om
t he natomcal site of the nere\ég structure. di fference between the

h Th
peri Bl of PAORIBOGRE, BroPOXY @i, BSGHGOasAng: @E’F%f?%ﬁqwlﬂe&gf%%a‘f%@and the -
period of 3RQaLMRS IRoebpivataitt, BMicy! ALHRAN Sfeddiny) lt(afackihe',%gicaﬁei s less

pronounced when the site of admnistration Is a skin or micosal surface.
Thus, one trimetaineg wemttiding,zndizblaminkg @swed azi2dalkplp2-abyddmmiaosX,6'ect ed CNvDs

d thei t by th hani ., adm ni ti i vacal t
2 pat | entecHPRY RER SOMPRRCS, el B Y190 AESEHBRA B Se PRERt Nast8e430k more ¢ han
bout 4 ti o i . ERROGRE:

?i ggcai neié@%(rjo lgﬁ%hﬁb ylﬁé?'lg@gertﬁe?gbﬁl ° &\f/r%l%g sﬁg%ﬁaEoﬁb%g!.rlﬁﬁt'?%aagénés | ong.

In fESt, ago.dgEl7;160¢erxisorazble tditpdaunids,Suck aothode deseyibedih IS, Phteat Non of
ropi vacai ne to CNvD patients as m'cgr aine patients, persisted far

| onger t ha2Yh% 0 aminonlkylsalieylte Eompowndrosichyes Manse dessribed in .S Palandocai ne
bet ween prit o603 BetResR it PrRnPH AR comagndl CipefeS Thos bt i S et o
of the | Ny &3, 079181 2nl3Ldry D s EME imi Y 119 AHy P oot

followi ng dosing information is believed to be useful "for

such as those described in U.S. Patent No. 4,871,745, in U.S. Patent No. 4,833,149, and
20 in U.S. Patent No. 4,727,145; polyorganophosphazene compounds, such as those
described in U.S. Patent No. 4,495,174 and in U.S. Patent No. 4,636,387; tertiary-
alkylamino-lower acyl-xylidide compounds, such as those described in U.S. Patent No.
3,925,469; amidinourea compounds, such as those described in U.S. Patent No.
4,147,804; 3-(5'-adenylates) of lincomycin-type or clindamycin-type compounds, such
25 as those described in U.S. Patent No. 4,397,845; N-substituted derivatives of 1-(4'-
alkylsulfonylphenyl)-2-amino-1,3-propanediol compounds, such as those described in
U.S. Patent No. 4,632,940; tertiary aminoalkoxyphenyl ether compounds, such as.those
described in U.S. Patent No. 4,073,917; adenosine compounds, such as adenosine and

adenosine mono-, di-, and triphosphate; lauryl polyglycol ether compounds, such as
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CNvD-i nhi biti ng nethods and the nuscul ar headache-inhi biting nmethods of the
i nvention. Dosing information relevant to the system c drug delivery nethod
of the 2WOMPMTBi on is described separately in the porti or?%gfusé’ﬁlé“ﬁ??esent
di scl osure which describes that nmethod. Various dosage fornms may be nade
whi ch conprise a |ocal anesthetic at a concentration of about 0.01%to

bout 53% j . f | b 9 . t
T0% by wolig Sl RIS, PAGR Mo B B0 P e o s e o 2o

even nor e (@atiyddmioylkal)-iiesubsiubed tenzykidepe) phthakémidice commpunids ot 2-(w-
conposition should be fornulated to deliver about ‘d]io m crogr,ans t o about

2.5 gr ans diaiylarinoplkybt3-¢haubstiated-bengylidens) pibalimidigg com Sipich 8y, g
f er abl del nj :
P " b o AT D50 lghp SEEAS TN AR Nl b i 20

armacelti c composition I n these
ranges mayyheastast deVditdin e S Puter BR 4353|820 P0-NMR- (8P f1pipEcolieGiRid 3B/ 14870
conposition is in the formof a liquid for topical_ application (e.g. a
spray), axslidide compbendspsughmsthose ﬂcspﬁbcd)npUsﬁ-tﬁatﬂﬁtNﬁyiE%é?ﬁiﬂ&i ned, for
exanple in a volune of, about 10 ,mcroliters to out, 5 mlLLiliters, and
pr ef er abl yubwn&eéj&mdwc Bﬁ‘im‘fG(WWQPB‘E’ §léqﬁ'§asﬁgoseagggqﬂ@eg l%b:° iliters,
for deliv 1o e g : | e 1ch . : } ; ﬁagﬁis’tions
pr ef er abl ageg t"lﬁgl' %’9? %g?(?\*,gges‘{.xbsgﬁgg@ﬁgth?@lg‘% B @égﬁggﬁ??@?gﬁc%@ about 0.01 %
to about 208 4svhede dezeriledin €S8 Pdvnt N 61860(8035 Yolyanarb cormnpising vepepting\hen t he
pharmaceutical conposition is in the formof a solid, sem -(g,ol i%,‘ gel,
erul ¥) on, upits pfiene o1 rere lﬂmamﬁﬁﬁlﬁé@ﬂﬁl@aﬁu@m]ﬁ@?f&ﬂeﬁ?ﬂ%e BY& mil ated to

cont ai n ahput i rans to.,ab ongrans of the |local anesthetic to
t he pati eﬁf“?%iq%nagb%&gg’iﬁ?"ﬁ’ofﬂd%%ﬁoﬁhgglgil)about 10 mcroliters to about 5
mlliliters. The concentration of t | oca anesthegtic in the solid,

sem -solid, gel, or emnulsion forms prgf erabty\about 0.0 1%to about 53%
(ww), nore preferably about 0.1%|flo abput 20% ( \_ A bul dformof a

| ong-acting | ocal anesthetic pharsese#i cal. conposithion nay be made and
adm nistered to a pati ent\i\y/(;kné’ or nore doses which 15 conprise the
dosage anounts. described in the precedi ng paragraph. Pharnmaceuti cal

Conmposi tions The |long-acting | ocal anesthetic pharmaceutical conposition
that is usdfitsderiRatives, sieh hotipsolieschibed inaternationabBatére Applicatimsal | y or

dorsonasally admnistered in a vari etdy %f for m(ﬂgti ons that can be nade
readidy byP\éb@at@ﬁnlgm WO 9738675; spmpeynds of formula (1I): :

Ra
\O

Ry
N X — CHalm

| (CHz)p ——N

F

n

wherein Ry _4, m, and P are defined as in International Patent Application Publication
No. WO 95/21821; ester forms of any of these compounds, salts of any of these
20 compounds, compounds otherwise chemically related to one of these compounds which

would be effective in the present invention, and sustained release preparations of any of
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20 pharmacol ogy in view of the present disclosure. Formnulations which are
useful for._intranasal adm nistration of the pharnaceutical conposition of
the i nve&?%éﬁ&‘%’gl ude, but are not linmted to, a eutecti CPWWNE?’E”? elly,
crene, gel, sem-solid, liquid, droplet, aerosol, powder, m crosones,

| i posome, enul sion, sol-gel, foam sustained rel ease, degradable polyner,
pol ymer nitsdagthey, 8SdescHBéFEEraine Aléd indluded Berderivativdatofiihe fpedoinl, wieré i | M
fiber, or patch, and other simlar dosage forms. The pharnmaceuti cal
conposi t i the dedivativesis iany ehemisallyrrejatedenmpound eéfeoiivador ghe prasend invention|

anest heti c agent. en the .phar.maceut.i gal conposi.ti@n cqontai.ns ,nore than
one | ocal anest heti CYBSMRS l&%‘éd"% °§1ﬁ&9‘°&%’§%?ﬁ’rﬁ“§ﬁ@p Fally any

rati o suc ' | folisdid Phwdichan'dat ent
No. 4, 560 o B e e e e

anesShet i DeslsRefergice ®@dedital Edonomins . tInc.nMontreaje, ANk 6 dstredp Q9 Wpardnt i cal |y
acceptable_carriers and other_ingredients kpown to hancge facilitate
drug adnmi RPR® Senericsiy' (Medical Eeomomics{a0- @ﬁa%ﬁwﬁdmg&“gﬁéntlgg%i scl osed
her ei n. Conpounds, I ' . Lt ional:
pharmaceutical |y ac??l\‘/’gw aagéllrlﬁtgg&t g%ﬁ%ga}ﬁggﬁ?ﬁ%%ﬁ%tﬁgg}%p e@%\lgév\?ﬁ ?fr}_ t he
art. Ow ngupivhdhiisldvo-bupivabsiny, 3opivataine) Iavoabpivitdiie, détrdcaing] etkiveainbet i Cs,

t hese conpounds may be used according to this method at doses of about
hal f t hei levaretidoeaing wexreeretidonaine; and lswe-mepivakainer t - r ecogni zed doses. Such

h i cal It .al in.i di .0 10 h
Senddy accept abi || LpoekanerbeRes it isingdi ol il fn DRBvReHEe ach a0
aromati ¢, o ACRRRNGhRRGHE tefate®lo aeﬁ@ag@mdcsﬁé{egm i BmEensid ne

phar maceuti'cal cohpositions may al so,” for exanple, be made in the form of

a fl exi bl gasvatiivk effeceson conebral blaod vessel torengndirsdung pahresensitivity doeadlyhet i c,
such as one of the carriers described in U S Patent No. _5,6332,576 or in

U. Sh Pat erYhenadmynistezechdorsongsally thqsecwamﬁLIJGF arg helieverbto Gffect angsthesiapf 15I |
. ! s ! : ST 1o
Formul ot | SRCSRE SR GlEF PalSs iich TR In Mreabaiolurgiie dsl bELIBRR;P P - PO

anesfishet i gerabfal bR¥olvesseRthnditedutes fflaRAAtion Afitiatedty fafdctionalisckérhia. ofist he
i nventions, because such preparations inprove |ocal anesthetic

| ocal i zat iuoderstond that the $(davap-enantiomer pEropivacaire pud therS(levo)-prantiomer of

anest hetiﬁ? b%’ baody f I ui [js ang l.ess. t%nsportdgf the | oc nest hetj.c to an
20 uni nt e RUBEY2ERES AL fqviss Physiplogisphigisty ahd Pergrsensary flocking prapertics
formul ati T e kbnesrpsﬂ&sﬁg RliexBo)lefhrtfome. NHRNSIGE o effnt I Of SopiVAdRIRS

di sagreeabl e taste, “oropharynge
is preferred for use in the compositions and methods of the invention, as are the

20 S(levo)-enantiomers of bupivacaine, etidocaine, and mepivacaine.

Ropivacaine exhibits lower cardiovascular and central nervous system
toxicity than bupivacaine. Compared with bupivacaine, ropivacaine blocks nerve
fibers, such as Ad and C sensory fibers, more preferentially than other neurons such as
motor neurons (Rosenberg ef al., 1986, Br. J. Anaesth. 55:163-167). Thus, ropivacaine

25 is preferred over bupivacaine in the compositions, kits, and. methods of the invention.

For local anesthetics which have a chiral center, the local anesthetic may

be a single optical isomer of the local anesthetic, a racemic mixture of the optical .

isomers, or some other mixture of optical isomers. By way. of example, a 90:10, a
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nunbness, dysphasia, and conprom se of protective reflexes. In these

formul ations, a |ower anmobunt of |ocal anesthetic nay be used, relative to
ot her foW@PHI4Bhs. Nunerous pharnaceutical |y acceptabl e cBEFUSEI487E known
in the art, as 25 are nmethods of conbining such carriers with | ocal

anest hetics. Exanples of such carriers and nmet hods are described, for

exanpl e, r‘k@-{ﬂ k%%? I{gm, bi &Rbne es, Mack
Publ i shi ngﬂl‘gﬁ s(% 24 a58 %‘0’ dgh ers ’Ha&ﬁ‘g‘?‘?’t e *pthxrlraggut i cal
corrp03|t|oigomfsrtdlﬁebméﬁﬁfay(beusmay conprise a conbinati on of any of the

forns described herein way_ of exanple, -52 WD 99/03473 PCT/ 14870
m' croparticles, ni chSbH&m@?d by ﬁ@éb‘f’ﬂ@@fdb#ﬂh? BPteRcYof anesthesid, ?Qﬁ i c may

suspen utlo f a dlfferent-
I oc al anesg}ﬁgqcﬁga&%? Pté?ﬂ/ "2%?'3 q%‘ﬁ“@?&g%‘gﬁ‘d? de}r‘mﬁgtzlasgﬁl ggr ovi des a
rapi dsonsebﬁxﬁ{'aﬁﬁﬁsf(ﬁ%bﬁn@r&IidB@amé Riaf be 384t by tndréasirpethé Hpi@ of
m cropartic m cr osones, or |iposones provides a 5 sustai ned duration of -
anest hesi asolﬁiuhﬁaoﬁthdderﬂaﬂasemrsewlmaohwed;fpr cxample sy mcreamm rel eased -
formul ati on of .a | ocal a est h,etlc?fé\nc usj,on .of anot her anest heti c

in such folReRbilG ehagactsrp é“'?sf“é‘t‘nb piperidyLnitrogen atom,, kSF M5ed) form

confers to tqyt 'ﬁ)rﬁ et of
anest hesi aC6&§°l§£§({J s g}ﬂe% ﬁ@i‘eﬁaﬁ%’/bgfg%r?? %%gagsw)hssﬂjc 2 ﬁs;t i ons
of formul agteates thashe pé&ﬁﬁoxh%dfﬁﬂeﬁﬂcﬁ'liﬂ@cMﬁe (Riskedbérp et bk, 1986eBt.Jon. The

| ong- acting | ocal anesthetic pharmaceutical conposition useful for

pr actlOci ngAnnesth.i$8:310r04).mEbe pastition aeefficient efbupivasaine ixaboyt 10 imept t o

inhibit the east..about e .ho d for at |east

about two ﬁﬁ%&v%aﬁég%garh?m? ﬁ%efﬁ?%ﬂtg"fe\’(tapf’ﬂﬂe rf&)a aquéﬁegtl}%gé l>|c€?har maceut i cal

conposi ti ORydiRatalie and Bupivadatieose !&gaacaﬁg%dagmsﬂﬁﬁes whileMdotaifé & feges, in

sust ai ned rel ease doses, or continuously. | ocal anesthetic(s) may be
present i nladgeaqnhgﬂambmcsﬂlead: Thmpmyunmlntzha dnUcd:mMsmmﬂﬁﬂetemmpom a very
dilute conciﬁtratlonthr h th limt o

| ubi |
anest het i c Whethepa pagtigy ?‘gﬁ‘q 15 aq%‘l‘J%' I@‘Fti"\%lf’%ﬂ anqqt,léechﬁgh ée??ﬂf@g? heti c(s)
| b cent | f
may 9550 gpﬁgﬁgg{&hﬁﬁ tlo‘ﬁc%o Mot bAtHe 6cad E\ﬁﬁlge?]lcmﬁﬂnllgg alﬁ%?k@l(fogi y limt o

20 thé | oc he mediumin y using a

crystalli n@xphaﬁib@ﬁ!ﬂﬁﬁtﬁhﬂetﬂﬁntl&rpailﬁﬁxlirpdfwﬂﬁcxsmldfdxdbcmm mfsut:ha siysteml
anest hetic tgreferabl y suspended 1in a ? crene qui d pPOSONE,
m crosome, 1§ PP&%’@DV%@P@“M‘?‘F particglar qucﬁt@enc lsrﬂrea\}%frth@h@eé‘ﬁﬁﬁtﬂnne nts,

the Iocal anef%%gg oﬁldE%XmQ,Gihagmeryaﬁ c%{a?qoéapaﬁégﬁxeilg Eml&fl}’ &long-acting local

anesthetic. Preferably, the partition coefficient of the particular local anesthetic is at

20 least 2.9 times greater than the partition coefficient of lidocaine. The potency of
anesthesia of a local anesthetic may be increased by modifying the chemical structure
of the local anesthetic in such a manner as to increase the partition coefficient of the
local anesthetic, for example by adding hydrophobic substituents to the local anesthetic

~ molecule or lengthening hydrophobic substituents of the local anesthetic. Preferably,

25 the local anesthetic used in the compositions, kits, and methods of the present invention
has a partition coefficient in an n-heptane/aqueous biphasic system greater than the
partition coefficient of lidocaine in sucha system.

It is understood by the inventor that the duration of anesthesia effected

by local administration of an anesthetic such as an aryl-2-piperadinecarboxamide
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eutectic m xture of |ocal anesthetics, such as described in U S. Patent
4,562, 06 M) tJ;Ee 25 form of encapsul ated or enbedded | ocal anesthetic,
such as e%cr?sﬂed in US. Patent 5,085,868, in the form oPCHYS14874,_ \wat er
emul sion, such as described in U S. Patent No. 5,660,837, or in the form
of an enmulsion, a crene, a eutectic mxture, or a . .. mcroenulsion; such
as descri béetivative i relatal toaheprobaitiontof Axdnestheticowhichlis bawaid torprddfein inVVO

97/ 38675, particularly one havg%% t heroreversji bl e gelling properties.
Because - 5¥venpApprOximatslyR3Ph oSsashof bupivasaineandropivacaineg is boupd terprateinc ool er

th . ' . di ' t.er. ' | P {
Appl i a1 o it hile R g 8RFE 5 R Aol o o s 1w
t her mor eveygy i whithld skiltedur@f@thayedeterfifd Whetheepaaohlasiotal@nesthetic fslaui d at
about 20 C and a gel or sem-solid at the cooler tenperature in the human

nasal Scavi lopgfacting Jocabanesthstigiz-t6 determine whetlfee theeqptopotion of therpastécular

conposi ti ops m e.copveni ently delivered .dorsongsal and,. once so

del Tver ed. 12| TegBeas RRIcE: Boumil Presritdndveit Rienel REn LEBOPORIGRALy for a
sustai ned pEsdafit @ﬁikgis @&ﬁﬁ@gg}&é}h 'irf’giv&nfttﬂé Fllc?pﬁmo?lqg'.tﬂé %ﬂ—ﬁbngai fokgy ot her
t-issues to a lesser degree than wou aliqu conposition. By using one of

t hese f or andsthetioshich i8 dound to preteirciniww is grgaces tishnythe petspogticied fiidochimeapeut i ¢
results and has 10 sjgnificantly decreased side effects, such as |ocal and
system ¢t Whichiis poundfequateinir vives tisnshe prgtienlarioeal gaesthetisiis likely &longhad

t ast dys i an Si-bl.e_conprond.se, of rotectiwe airway reflexes.
a heﬁopossﬁ‘gﬁ% l?%afl ﬁﬂ?sg%(?%hﬁﬁﬂ;o%’gg% etﬁf)gpc lfmt%ﬂtgetb‘f ussc.éixp ﬁ‘??“%’l??éﬁm’_ of
phar macol ogis, iafd Yie@odalof ¥ sresthBRiverstitnewNich ROBBund P Brdtéil G 1ive Thé&lla bapi ri't

of the 15 invention. See, for exanple, (Genaro, ed., 1985, Rem ngton's

Phar naceut greater tt@niaboetedS % MRrsferably) the propgriom of thepartioylaPlacalianestheticinber  of

forms of typical, pharmaceutjcal .conpositio hat may be adapted readily
to the pre 1?h9\é‘ﬁfﬁ°cm°ﬁew'"w&bs6$ e?sﬁiaéo irbgorosure. Co- Admi ni stration of

a Local Anesthetic wb dﬁfhﬁbﬁ%?a&ésﬁfe?fh%? Pcal bRt taog%ct}@aseag)agh  to

Ther apeuti ¢ Agent Nunerous pharmaceutically actlve age are t
exhi A5t t haiodifyingrthe elsenhibalrstaetutd of the local dngsthytiovinrsuvle a ianh&easabiihdréaseof t he
agent to interact with-one or nore receptors present on the surface of

cerebral bhsqaorastiar pEthspagiaylar lagal enssthete whigh is heynddp rstaifpneivasier ai ne
et aDeUt g B YD AT B SRR AR st PRI >0
ser ot oni N xvhtchRir® Espable bfYifitihg, lcdvA¥MiPot nonb@vale IR tEPesbiaGhsidtiesl f ect s,
such agents nust
The therapeutic effects of local anesthetics in the present invention are
20 not directly proportional to their prior art use elsewhere in the body as local anesthetics.
Thus, the duration and pain-relieving effects of the long-acting and persistent local
anesthetics in the present invention are enhanced, compared to their use as local
anesthetics elsewhere in the body. The enhanced duration and pain-relieving effects of
the long-acting and persistent local anesthetics of the present invention are surprising,
25 compared with the effects achieved using other methods of using local anesthetics.
For example, administration of ropivacaine may anesthetize a nerve
structure for a period about 1.5 to about 4 times that achieved by administration of
lidocaine, depending on the location and type of the nerve structure, and further

depending on the concentration and total dose of the local anesthetic and on the
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gai n access by system c vascular delivery to cerebral bl ood vessels which
have altered vascular flow during an acute m graine episode (Scott, 1994,
Cin. Ph¥¥OB¥eMThet. 27:337-344) and nust achieve a critiPREFUSHI8H ration
at the cerebrovascul ar | ocation of -54 WD 99/03473 PCT/ US98/ 14870 t he
correspondi ng receptor(s) in the conprom sed area. Thus, these

phar maceut prégdnky of assotosstrixiers ios othes druge whibhi affest eithed uptake bftherdeetl of an
acute mgraine episode in order to_ avoid the c scad{[a1 of _inf|ammation that
fol | ows i nancstaetiehy die nenee %mcsﬁﬁerqlearmﬁe&fﬁh?elocgkﬂn.es oM r  opi n.

Neurol . 9:206-210) ... FQld ow Lye : t :he
conpr om se%f‘ag%lgg%fflteé&(%er &&%f%%%‘d%%gﬁe?&%? %é“%:%ﬁi@en% r at |0(S)fr§’Fn g?tﬁ%sﬁg drug
gradual | y gRest@pseadriinistlaf6® ofiophacaife and heperidd ofanesthesia effEced byl | ocal

anest hetics are vasodil ators and therefore inhibit vasoconstriction, with-

t he e&cept administiation ofilidecainetis less prongunced shsndhe siter ofradminisirationyis|aiskired t hat
t he vasodi |l at or ffects, . of topic | ocal n heti c _gdm.ni stratdop,esults
10 from bo?‘HnHC%‘Pf%‘B'E‘c%’_f ?ﬁ% °B$WPH eéﬁ%%tq’f’gtlf@%ﬁgﬁ_af’ﬁé(’%{y?c@bqeeﬂﬁcﬁfégod :
vessel a“"c&&g?a%ﬁ m%{%}:%&s&xs %gfﬂﬁ'&ém&f mbdHanRAL a4RRTidtFatioR OF répivainkitbuct ur es

associ ated W t he od vessel. In nornmal states, nobst blood vessels, .

parti cul ar patienbaffiicted witiial CNvDdvauke prvidedeliefdastingarusmaretthivi ahmt Beimsasse t hey

are not open, due to constriction, of blood V&ssel sglaé)cageq pioxi mal
thereto wi anlongaptherelief prawded by adminisiiation of lideqaines apd probably closer 90 j n ( he

bl oodvessel R 1§ t . . a S J d
hy poﬂg nsi oﬂ‘%mﬁ\aa ahé@?r%%’“?%%%’ﬂét e f/a,@t,}ggﬁﬁ%hﬁﬁgﬂfrﬁméﬁlgggﬁ&%%%aﬁ conpl ex
nmechani sns adrhhidtRiieh 6 dopivachine t6 ENVDRpdtRAtsPSuch a8 et gradrseseitiehpersistd farood
circulation. Hence, in‘any given tissue or organ, nmany bl ood vessels are
cl osed. Bl tangenthas ghe duration dftrekiefiproddest by admmlsmau@legéllza@u@ﬂy se¢losed or

partially constrigt.ed bl.ocod vessel te. .2 e or dilated.. This

i ncreases PRENRnDUS SYRHSEE F?Sgﬁmeéi“%\‘hg&sggﬁgﬁg&’é’? get‘%f\?ﬁippgf)?‘% f or

upt ake and gl Qg gélge@}r%ra S fof QNI Bh0theHERSdVETIREInVentIdiefor at t er
mechani sm i ncreases drug transport away, and this decreases. |ocal bl ood
dr ug 15conc ilibitihg @CN¥Bwvori ng drug diffusion into the blood. Al of these

mechani sms _ i ncrease drug uptake and transport. Surface vasodilation
ef fect ed byRosingilnformationi |y or 25 dorsonasal |y adninistered | ocal

anest heti c ot her thar,rh%%@(%‘gﬁ éi%lg i eﬁlé%{ot%ﬁ%gg%@egnge Mm%r{}ﬁcruitrrent

and therefore, greater sy pharmaceutical ly active

agent adm UNDiEbiting @tuthods ahd @it midchlar headachainhibitisg methods ofirece,
co-adm nistration of a |ocal anesthetic and a_ pharnaceuti cal l‘i/ active

agent r esulimention.aDesing imfapn%tiomrrdl_evgrté@ﬂ@rsygtygﬁ%@ﬁue delivery ancghod gfthe
phar n%c eut Iir(xzvz%elnlti};n %Céels\c/r?be%%%ggratel-gﬂ'n%hg f)(?rglgﬁ: oF th prllpsregt disclosure which

describes that method.

Various dosage forms may be made which comprise a local anesthetic at
a concentration of about 0.01% to about 53% by weight, preferably a concentration of
about 0.25% to about 10% by weight, more preferably about.0.5% to about 5% by
25 weight, and even more preferably at about 2.5% by weight. The pharmaceutical
composition should be formulated to deliver about 10 micrograms to about 2.5 grams
of the local anesthetic to each nostril of a patient, and preferably to deliver about 10
micrograms to about 1 gram. Unit dosage forms containing an amount of the

pharmaceutical composition in these ranges may be used. When the pharmaceutical

-50 -



-55 WD 99/ 03473 PCTI US98/ 14870 rapid and greater concentration of the

phar maceyt | |y active agent at the affected site. Furthernore

vasodi | awd)%%gf%arteri al structures which pass through t hePSHPPBL487H
mucosa to feed other relevant neural structures will result in increased
delivery of intranasally adm ni stered pharmaceutically active agents
directly tconiposigien is in the form ofsiipuid &orl typiical applicaticml (elgl espray), adose pfitheugh an
area to which the agent and anesthetic, are_ adm ni stered, For_exa 6e, t he
sphenopal aqhaﬁeac&ppeagyomew%@au|b5&anta§196pf°§ CXEMBE I 2 JPIuREOT AR &

t urbi nate e - ' . NGSR ; :
overlying rﬁ%&ggé,wg% t? ?%‘é‘%@%ﬁ%@? nfv;; ‘s,{*’ulltﬁﬁb to tlggt ?(?u%}l&?t@@?@
par ti cul arabioliemillilitdrs, for detiveyv@katinabstiih eSwhdijuidphatinagewtichect of | ocal
anest hetics such as 10 bupi vacai ne i nduces vasodilation of arterial

st r ucd ur escompositiong prefierablycontairsthe docat aresthstic aha coppgntratianef about 0k¥d ot her
rel evant neur al ctures, a L hcr.ea ent deld, ver\w. ddj,tionally,
the decred® °‘é'>£0tr.}& ‘P'}é'bjﬂ rﬁ?feﬂfr}gfahpyr %Pgﬁégﬁ’g\?d%%b%%rﬁwéﬁd ‘Uﬁ%ﬁﬁ ati ony
whi ch res : : ' iAossi-dliaogklf vant
structur ets% ﬁaﬁ\% E%ﬁﬁgél%?g&gﬁrlﬁg ?sfelgtstggfogﬁuqbﬂdo}gllliailer y 51'talcl)la'r ge’ell'eé\/lgl\glytS iot?l i 21‘?355 even

further. Helk; ehe phatmaceatied] compasitiom iy betformmulated to cadtaimrabetuthHY i c(s) i nduces
both |l ocal and intracranial vasodilation aigtj decreases or preyents

vasoconst riniaregams i akant Byo grampaf theloea! apesthatic tg the RAUCRLRAL NOSRY a5 | y

medi at ed prqcess I A e ot LANSH 3 l.fles, or
ot he?ﬁf act5@%?%%“3}8%&@@%&%?%@%5& ? ﬁ“g l%ré'u'?gle %kﬁ%ﬁg}aﬂ%é@@?%d eadache.
Thus,  admiqisghbfiin B8 solid, dempsalld, a0k 6 BRbistonforh ieple@galilp abbutt(®1%as al
epitheliumoverlying the 20 SPG and to other regions of the epithelium

| ocat ed nestrdny 53%dW/w),anars preferablymboutl. 1% tophantRe (wiwal | y active agent
fromthe surface of the, nasal Ithel umdirect|y.into rel.evant venous,
capi |l lary, and art'erIA‘Z\‘?“"Ggggb?@&ﬁﬂ'”ﬁ’ﬂ@%ﬂ@“&%hé%&@ﬁ%ﬁl- circul ation
where intr : gL | cﬁﬁinﬁeﬂe RPEPatleA APORSIP hére Wobess wWiich Ncr eased
active agen ﬁ’t%étfr%n\%?@ﬁgg{ag% %ug({sla at | cﬁ i tﬂ?axhi g’lst S 1ts phar maceﬁt I cal
actigsty. cothprisethedesage amoits described ixi thatpestedingtpachgraphnasal : del i very: of
-a conposition which conprises a |ong-acting or persistent |ocal

A3TNACCHICAL CAIBRONMQIS | y  active agent will result in-greater
| ocal delivery of th

be achi eved by dor soﬁggﬁ%@%agﬁiﬁ%&%%?%@g{hﬁgc gge; d\ég\'ﬁ%lé!a@gm%éfhg@%&t}l 227§OU| |

PCT/ US98/ 1¢4£@ in the methods of the invention may be intranasally or dorsonasally administered

in a variety of formulations that can be made readily by one of skill in the art of
20 pharmacology in view of the present disclosure. Formulations which are useful for
intranasal administration of the pharmaceutical composition of the invention include,
but are not limited to, a eutectic mixture, jelly, creme, gel, semi-solid, liquid, droplet,
aerosol, powder, microsomes, liposome, emulsion, sol-gel, foam, sustained release,
* degradable polymer, polymer microspheres, impregnated film, fiber, or patch, coated
25 film, fiber, or patch, and other similar dosage forms. The pharmaceutical composition
of the invention may contain one or more than one local anesthetic agent. When the
pharmaceutical composition contains more than one local anesthetic agent, the agents
may be mixed in substantially any ratio such as, for example, a eutectic ratio as
described in U.S. Patent No. 4,562,060..
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Furthernore, if agents, such as sumatriptan and ropivacaine, for exanple,
are believed to have different mechanisns of action, it is believed that
the theWeP{B478 effects of the two conpounds will be pha®PCdERyrsdiPcal |y
synergistic, or at |least additive. This is yet another manner that
co-adm ni stration of a | ocal anesthetic 5 and another pharmaceutical agent
i s advant ageous. W fhaaditidn & thB SodaPar26thesie) 3actphatunyiceuticsli conipasitioneor y of
operation, it is believed that the co-adm nistered conpositions inhibit .
t he headaaiay cantirdpharmacsutically adceptable kemigrs andtothas éngredignts kBownte rebound or
recur. This is beljeyed t.o be especjal l true.for, patients. e

af f1i ct edeqpange an#aﬁﬁlé?tif @w&ﬁd'%w@f'?m Wﬁ’éé‘lff@ﬁ&k"“&‘r &WS%%‘?‘S%%SS'%O
experience; h I ' ' i nvention

i ncl udes gls%,go?ﬂ%@érgip. ?’31) [ |t9§rié‘blglqﬁ£etﬁ.}ng&§gj°?§%%sgghﬁﬁagggﬁ?grr headache in a
hunarg pat P)ﬁﬂ&nacéﬁtﬁ:an?h&m apemsrdesdribgd imthissmethad bse kromah inthedrer Owling,
dorsonasally, adm nistering to the patient a conposition conprjsing at

| east  ondn pars4e therkasedilatery agivitinoiineal paesthatics,dhess CSE‘PPWé‘de'gg‘h%e B¥fecti ve
for treatnent ,of .the 15.h . pest b1i S a

| ong- act eearard B bameReacas oe i FRekart AfoufiaA g Apre) Mk vl

sust ai ned zpelEntPed@olaY ation of a |ocal anesthetic other than cocaine,
whereby intranasal, and preferably dorsonasal, admi nistration of the
conposi tion resul t s Suchiphpmacedtioabearigposisions maymisercontainingeedients tict i ve agent
by a cerebral neurovascul a@ifﬁ{}ft@”e of the patient and to enhancenent of

t he ¥har n&é@WFéﬁfPsowcﬁﬁt@ ah Fc?rﬁgos&tbcgh 8 *BV’M“S?" 5% Ia.é‘?me\%cén t he
headache 'a?oxﬁ‘atmergééﬁrtnﬂeor a@gﬁgﬂ{?ﬁh&ﬁ bétfices] Thi Pl’%r‘ﬂ&gelﬁﬁﬁl OnPRitiyasand

co-adm ni stering gr erapeuti c agent de a sustalned rel ease
f or mul at i GRayodlsa} ferasxantpld, be made iip theSormg ofafiexiblepblid of ssmisolidicarriex| err ],

d axo-\Wel I cone Inc., Research Triangle, NC) and |idocgaipne, % gomnaoﬁi tion 25
conpr i si ngomprigingthplogel anestheticz suehgseme pf thecagiess M&Fhﬁ&@&" caftgnt No.

Wl mngto nd | i NQ, ) ket LS ' Pt an

(e 0. Noxah it 6 b SRR N3 239 937 R bl Bl P F A Gl

conppsi ti aflck BHbESAdIErbEY AU SPPaEnt M. 5,22MA68 M8pldand Sdnixolidé! | cone I nc.
Research Triangle, NC) and tetracaine, and a conposition conprising a beta

bl ocker anfdrmulatiosaifiashortérractiog o0lopg-4vingr0ra pesistent Bral angsthplés agy way of
exanpl e, when the headache,.is a cul ar,.headache, .. co I tions for
i nhi biti ng!’fﬁﬁgeﬁirub@a CamPASLALT Aethads Ang kit 6 &eéP%%“RBS’?ﬁ@éé Sk

preparations improve local anesthetic localization. In these forms, there is less dilution

of the local anesthetic by body fluids and less transport of the local anesthetic to an
20 unintended body location. Furthermore, it is believed that these formulations will
reduce or minimize unintended side effects such as disagreeable taste, oropharyngeal
numbness, dysphasia, and compromise of protective reflexes. In these formulations, a
lower amount of local anesthetic may be used, relative to other formulations.
Numerous pharmaceutically acceptable carriers are known in the art, as
25 are methods of combining such carriers with local anesthetics. Examples of such
carriers and methods are described, for example, in Genaro, ed., 1985, Remington's
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA.
* It is understood that the pharmaceutical composition of the invention

may comprise a combination of any of the forms described herein. By way of example,
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headache therapeutic agent include conpositions conprising a |ocal

anest het 'gpq#@g,;edi ent selected fromthe group consisting Qf a Fersi st ent
local andQWEPIE a long 5 acting |ocal anesthetic, and a EGULSE7% ¢ ease _
formul ation of a |ocal anesthetic and an additional pharnmaceutically
active agent selected fromthe group consisting of a vasoconstrictor,

epi nephr i naicroymirti¢les) axibrosomes, joh Epgsoapes comprising taHpeal mgestheticoaypbeiol ol ,  a
cal ci um channel_ bl ocker, verapan!|, er.got,  an ergotapne preparatjon,

di hydr oer go$Randgd in & salufien grether. HHF@F&‘ Qﬁﬁﬁts?“inﬁg’éﬁ, B"Fﬁﬁf’f’ﬁﬁﬂ‘ﬁﬁi}e‘“"
rizatript r ol i PSHef § am hen, a
non- st er oi }é?l%&ﬁ% Sg?‘{ﬁfr"ﬁé’m*{"gf"?mé‘%? pg%fﬂ?%,pl a ngg gf;%ﬂeg@@ lﬁ%@gﬁanol
tartrate, ieseneshéti inahéfiin cfehicropdisied micbiontes| ohliposones pegvideslay n

sodi um eucal yptol, tetrodotoxin, desoxytetrodotoxin, saxitoxin, an
organfc acsudtainedsivrdtioncofanesthesian Sustatnedstleasepreparationsoney enpriseghpound, a

steroid ester gnesjumoor. lithiumions, .a central ly-agti 5 apal.gesi c,
a- beta bl o%RE}X‘rea‘?*L“&g sﬁ?‘“&q_&? °Fﬁ_19°ggg%§&@é?‘eﬁ\pﬁis‘qne?f/eqn§_ﬁﬂ P‘g’?&?ﬂeﬁﬁ'ﬁ{i?yri c
acid, Utk frmAarRAIAAG R shIP (i &/, HoP 1My -réled e Pfiri bonfry ) the O
sodium a tri-cyclic antidepressant, a narcotic anal gesic, an oral nuscle
rel axant, forinnltignithe atdlity te acuimth evithraahpidamset ofladesthesidhand csusponadd. The

| ocal anesthetic compounds, fornulations, dosages, and ngt hqds ,of 20
adni ni st r agyratompf esthesa Adrsyrh pembingtians tmePIB‘FO'tsffgSWRFB FER A% e

substgnti al | R t hose described herein with respect to

I nhi Bﬁti ngngxﬁl%ﬂ?rbg‘%g%ﬁngir%n'headache, a nuscul ar headache, or a CNvD.
Conpounds, formul ati qrg 10@%&1@1%mp&e@ﬂ;eﬁ@ph&hiaeéuﬁdahempdmad wsefdlYorict i ve
agents described in this nethod are known 1n the art. Owm in part, to

DS . . L0 . . N
the vasodi practicing thetinvéntiongnust be adminisered én a dose sufieientde iptubit the GHyDbe used
25 accordi to this nethod at .doses, of . abqut half their art-recpgnized
doses to t &Rt %Pﬁﬂqb“%ﬁ’ien}oé‘&?ﬁﬂipf‘%ﬁrah@sfg’é".‘ﬂﬁéa WHHIBL PR éﬂﬁs egﬁﬁri se a
| ocal anes L. gﬁﬁ;ﬂ‘l’t” b1 ' j | ective
for treati tn(glgad chggQg?anae@mrrg{slc ar bﬂ@ggl;g , gﬁg@%B%%§§t%?%§%y
conprisse r sipgleatose,lin maukipla dosedflintsustaimed relepse dosest or ednBinuénst®/ 03473 .
PCT/ US98/ 14870 The addi ti onal intqredi ent may, for exanple, be a serotonin
receptor agonist, indhadegabanesthgic(shmay perpresentip the;pharmagenticale

"0 s papuibetiglh Y sosa R agbal\ ] ol ShodiBiof MBRTNE 657" "

non- st er oi gatlibifif limfitflthe 15RAIGNEstRétiedin tRdmadiuhr MRKick it i6 delivered t Tielokal

anesthetic(s) may also be present at a concentration greater than the solubility limit of
20 the local anesthetic in the medium in which it is delivered by using a crystalline, |
microcrystalline, or amorphous solid form of the local anesthetic, preferably suspended
in a gel, creme, liquid, liposome, microsome, solid polymeric matrix, or the like. In
various embodiments, the 1ocal anesthetic may be administered in the form of a
eutectic mixture of local anesthetics, such as described in U.S. Patent 4,562,060, in the
25 form of encapsulated or embedded local anesthetic, such as described in U.S. Patent
5,085,868, in the form of an oil-in-water emulsion, such as described in U.S. Patent No.
5,660,837, or in the form of an emulsion, a creme, a eutectic mixture, or a
microemulsion, such as described in International Patent Application Publication No.

WO 97/38675, particularly one having thermoreversible gelling properties. Because
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5 degranul ation inhibitor such as cronolyn sodium In addition, the
conposition may conprise an agent which increases or prolongs either or
both of WMQ9%REBt hetic effect and the tissue uptake of t hGIALE8/14870
anest hetic. Such agents include, for exanple, an n-glycofurol conpound,
such as one of the conpounds described in U S. Patent No. 5,428, 006,

eucal ypt ol thedhatf)6hvitysid Hormsliylébol@ithatgin potkets ehoepvihmefndiscibsed inr
saxitoxin, an organic acid, a sulfite salt, an acid salt, nagnesium or

|i t hi um i olgernatiehakPatentt ApplicatiercPublisation Nge 3@ 97/38628H ¢ampesitiondaving
conposition may be conpi nation of .a he bl ocker and 5 a.l0cal thetic,
as descri bg‘&,“nglﬁ?’eréﬁ’é"rﬁﬂqﬁ‘}g PIOPEEGES, et iﬁeemm %‘%ﬁ@é}?}d ‘ﬁ%@’“&%@ﬁf my .
al so be a 0l i WhsHD Baids (i.6.. abé

(Gapny . 1o PRt schREIRER TR GRIG RperiE e buka BRI (.5, 500

br eakgown. 3G37RCYASprefeafetle dinyrd these compbsitibnsimay be comveaieptly delivered bi t al |,

benzodi azepi nes, val proat, gabapentinp ang dj val proex sodju The agent
may al so béorspnasghlyandsoneg.sq deliversd, wikbe %ﬁ'@gkr‘a’eﬁ? Bl?é?ff?"ﬁhmg}'e nasal

neur odegener at i i . . . - Rk _2-
pyr 1 di mact FEVIRAORe SpEthEpetiod e AfninkHayBH AR Wil shyska B BIFING offer o065
20 Furt her gadRs td R ssee d8ires Bian Wduld & HRIdWothpakition. dsaistifpssife dfthdsammat i on,

i ncluding, for exanple, a glucocorticoid conpound such as a steroid ester.

Conpounds, forimatignatlessrof theaantivel cempeundoyields seratarsherppautic sesukis and hase _
phar meceut i cal ctive agents_.. describ i.n_t.his nmethod.are. kng in the
art. 18 ng?‘gmd%ﬁ&f ,ae"t’??s‘?‘ﬂé‘a?/ﬁqﬁﬁ?'lsﬁflb?ﬁgcaohﬁ“fi\?y%nbcfmf‘ﬁg& tongueAet i cs,
each of th B&FQLE] £ R ; ; es of
about hal f%f(ﬁ’gug g?‘#%ﬁ’?@gﬁi ‘?gc og’es to l?h&esgphf&t?l{’lr&hg tgﬁﬁg%g%g?rzdggsgggses.
I n a pati epiotétiveairivay yeflexestonot her apy or treatnent using a | ocal

anest hetic conposition conprising aonly one additional co d, the
conposition may be &Bheinessiblgiformylationsimgy bemade py obers éwfﬂgm the At Sfinds,

and this copbi ned, - P Hﬁ? 93@ b ks prove to
have theraﬁg%agggg?i%ygwgvﬁ%{tg%ﬁgsr%gsg%erg?qjsttaléﬁa,mgg a qﬁé%@ﬁ%g@éitive, W th
respegt toipaafiorf Séd)for exdinpied (@énatd) @ds 4085 RemiBytond\Phafmaeatigii e, such a
conbi ned conposition may conprise a |ong-acting or &grm stent | ocal

anest het i c Scienc¢seMeack Publishing Go«lEastomBA)dor a nuabenelformgettypical 5 Met hods of
Effecting | ntranasal . or Dorsonglas]aetll Adm n strati lr)‘:u')'fﬁ ranas{alnvg&m nistration

of a conpo eW fUMpgsitions Mhat Ay apted rea e presenti 100 in

view of this disclosure.

20
Numerous pharmaceutically active agents are thought to exhibit their
limited therapeutic activity by virtue of the ability of the agent to interact with-one or
more receptors present on the surface of cerebral blood vessels or other structures. By
way of example, migraine therapeutic agents known as serotonin receptor agonists
25 include such agents as sumatriptan and zolmitriptan, and are believed to interact with

serotonin receptors. In order to exhibit their pharmacological effects, such agents must
gain access by systemic vascular delivery to cerebral blood vessels which have altered
vascular flow during an acute migraine episode (Scott, 1994, Clin. Pharmacokinet.

27:337-344) and must achieve a critical concentration at the cerebrovascular location of
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met hod by which the conposition is provided to any portion of the nasal

epi theli anasal adm nistration of a conposition co | ocal
anest het:'bgbacé%?%l ng to certain nethods of the invention F?‘BE@P’XP?B
effected by dorsonasal administration of 10 the |ocal anesthetic.

Dor sonasal admi nistration of a pharnmaceutjical conposition nmay be effected
by any net thesopesposding regaptar(s) @smetcgmprprwécd qrepy Thys, thase pbageaceutieallyt o a

conpost t 1 ofttve eBFpE usE e efniofctiERling ABSEt 63 uROMBRREE abprt B arer 9 ougn
tissue or §igid the &Bﬁdﬁ%ﬁﬁlaﬁﬁn&%"ﬁﬁ%ﬁbﬁs Mﬁﬁoﬁr&tﬁé‘ &piSddeL¥mroth et

adm ni stration. For exanple, dorsonasal adm ni stration of a conposition
conpri si ngak, ll996aCunr@pthBuml 8:306:210)f Fellowihghielivenyj afomne o these eggrssta i on

locat S i nilcoqwramise %e?yos%%%eﬁmﬁqoa%%i%“e Srady o fga oo
anest het!cétfadga]w&péag?ﬁgéﬁﬂsg gﬂﬁ&g{ﬁ&%& glzue to a DnNS such as the

SPG. Topic or'sonasa ration acconpl i shed by an
intranasal route or Mypial labaahaétua&ea}evarswla@orshﬁdt}mabwlahlwﬁ descri bed
herein, nasal drip netﬁods nasal spray application nethods, and

mechani cal vaquomsmtto@nwbtthm@emsm coeaire, Wiy rsedtasrt@psmrordét@onas al

adm nistra I ON .COMPL.i Si. N est het i |_nt ranasal
dm ni st r aPPaYeRena? i PRI RERCERE AT el e RS Th o P
the ngsal 6l Both aRlirebt¥iRR: of the dhéhetic ifon ﬁledﬁ’ﬁ@ﬁﬁ‘ﬁéﬁ%ssél lan@'RK 4h S©

cl eared mat eri al which mght 1 npede’intranasal delivery prior to

admi ni st r aindivrectodffechef the am,-.mlmtmnqmn néive deractuieb eskobintedi with thefblaogivessdl,

dor sonasal adm nistration ropi vacai pe teiﬁpat lepts afflicted with

ni grai ne using an i n{RB IStaéeér@PStrﬁi?%YFss pagsuarlyghpseof smaller
/ / | hod
PCT/ US98 1@?&@ 144 ﬁ‘&%& P%Egh%ge gﬁ? f:jgerhdt El‘?%§§$ &%Ex{lcﬁ w JEtho

yi el ded di St respons entrvadlue I cacy of

ropi vacai ngedsels léﬁkddqiroﬁ&ndlfw@b Wth reépectioubbheliri ¢t diedo sivréasedBiviods
resulted in w der ropivacaine distribution wwthin the nasal cavity, direct

appl i18at i otonsfin theblood uessel wall itself. r&hgumh@sfe viepsslsepsalat epce, preafound 5

| he SPG u d d.
O Teett vd W Fpietel S diyEgp ettty ot RetoehB Fenb AR SoRRBA T hee i <
useful in h?e%hm,ﬂ Q8 if¥oly€iFin thé‘ﬁegﬂia'ngﬂ ofBlbol VestelMoRt BAFbRAd citeladbhy 1 N

the types of fornulations noted rein
Hence, in any given tissue or organ, many blood vessels are closed. Blood vessel

recruitment refers to a process whereby closed or partially constricted blood vessels are

20 opened or dilated. This increases the number and surface area of blood vessels
available for uptake and allows greater blood flow through these vessels. The latter
mechanism increases drug transport away, and this decreases. local blood drug
concentration, favoring drug diffusion into the blood. All of these mechanisms
increase drug uptake and transport. .Surface vasodilation effected by an intranasally or

25 dorsonasally administered local anesthetic other than cocaine promotes greater blood
vessel recruitment and therefore, greater systemic uptake of the pharmaceutically active
agent administered in conjunction with the local anesthetic. Hence, co-administration
of a local anesthetic and a pharmaceutically active agent results in a more rapid and

greater systemic uptake of the pharmaceutically active agent. This produces-a more

-55-



I ntranasal, and preferably dorsonasal, adm nistration of the conposition
may be 10 achi eved by providing a mst or aerosol spray conprising the
conposi t WA he nasal cavity via the nostril, by provi BERYSMH/HEZ or a
streamof liquid conprising the conposition to the nasal cavity via the
nostril or by injection of the liquid using a hypoderm c needl e which

penet r at esrahidandqréalér colitenti@fion bEthe pharditiceuttualigiatiwd dgentmythy affected siee.
conposi tion dorsonasally using a flexible or anatom cally-shaped g!t‘)pl i cator -
15 inserted through Furthenmore, vasodilation offarterial ssactuses which ppssdthrryghihe

eft |

|| _or i npl i chiis | | . i i me, b

T ot rigess s 58 e s rg i pepf RSl efhed 0T 3,

f oam compr hivay 4f1GERSRRSAhiAert pli¥matbarellRPictive agents iireuty odagee Of
e art of phar

skill int ceutical delivery in view of this disclosure.
| nt r apasal sites)eppoisityeif attbnjal bioaidiersthrougtmnarea toarhicin thefagantzmd

har maceuti cal conposition to_a human has di stinct advantages relative to
gt her rout aagsthetic g’grﬁdml%lﬁ'@ﬁdi &or ewnﬁaﬁﬁﬁ Flg}eéPP ghne %B&qq't“feérﬁooa‘f

I ntranasal | r,.darso l. i rat i

conpositi of) pﬁytg ‘ﬁ‘é‘?"e@gﬁ?}“ﬁ%dd? %‘%?Jrg Sﬂ‘*&?ﬁ‘%‘“@ﬁgﬁg’g@ SI *egﬁfrfr)\éﬁthgﬁasgler ebr al

neur ovascUegitheliim ¢VRH ﬁgtﬁ&gj’ﬁyﬁﬂ to eheaSP@ & Withdub svishing tnbecbamddgranyat i on of
t he conposition. Loca?’ elivery is advantageous in situations in which

systeni c 2particplastheery; if is baliey tihe janesthetizingraffest phlord anesthetics speltafuse t he
conposition i,s (et.abolized stemg cal.l.y or. because system,c sur.e
regﬁllps i np’mmﬁa_me 18 fB?Fé’dﬁXtE%F Q'Eéyemlys&a%qsec,o% é‘ﬁ?‘t‘,grga{aﬁﬁﬁgg‘fer% ion of
a | ocal a“ﬁﬁt»gﬁ{doq?igﬁfhﬁﬁi &mgx &t RBural SruthHES ahd McpeRECARLIQIRHY acai ne

I s metabolize n I ver an ecause system ¢ -61 WO 99103473

PCT/ US98/ 1AddRiondlly,thsdd¢cadasahexifacenniat hnd intratraniah vasospasouand sodilationacai ne

is known to cause serious _adverse effects. %?)Ei er adr\\éﬁnta e of intranasal
I

or dor sonaddichagsilhfremmanesthasiant the SB@ﬁ%ﬁ?ﬁ? W10 TRifYAR Syewres@fopy o
neur ovascul argﬁ%{ihéﬁ% Bﬁ:&dc%zi'v%x&qo rél?va&xpﬁgsu@s even! fﬁﬁﬁ&f }mu,rlhg?éafsglr ug may

be adm ni sf}bef cessary to admnister via a er ent

rout g5 Absgamidistiatioh of [dcaPdiRsRElio(s)Ihdwtes bothasedl lyd iietacymizz dasbdilgtiomt o
cerebral neurovascul ar tissue enables the gat ient to avoi d digestive or at

| east sone ahé Pedreasesionpyevents asotansirictinn caused by soveal gutoregiHatpsprapesses, i f t he
drug were administered orally. Furthernore, intran r r S
del i very o%yéle Y "Fegéﬁfﬁ %rgc%é%ss % b {file?ls?/%f rl%u?tﬁa(ngﬁ\%/tgéﬁf,ﬁls H%?B tgé@rrbglji cal
pr of essi O“Eh}e} lRAors WIECHOI S Sdsoéltell VR IYan RURATISvD Yt ¢huseslar hétdaches THIS,
delivery. Self- med| cat | on by an intranasal or dorsonasal route is
practical , administration of a local anesthetic to the region of the nasal epithelium overlying the
20 SPG and to other regions of the epithelium located nearby facilitates transport of a
pharmaceutically active agent from the surface of the nasal epithelium directly into
relevant venous, capillary, and arterial vessels and into the general systemic circulation
where intracranial vasodilation or decreased vasospasm results in increased active -
agent delivery to sites at which it exhibits its pharmaceutical activity. -
25 ' " Therefore, it is anticipated that dorsonasal-delivery of a composition
which comprises a long-acting or persistent local anesthetic and a pharmaceutically

‘active agent will result in greater local delivery of the agent to a cerebral neurovascular

tissue than could be achieved by dorsonasal delivery of the agent alone.
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as evidenced by the many nasal and pul nonary delivery devices and drug
formul at | ich are commercially avail able. DnNSs may Lrectly
accessi bl'e v(oawt}he nasal cavity. However, 15 because of tﬂgl[’g%ilg#ﬁoc
proximty of DnNSs to the nasal epithelium anesthesia of a DnNS can be
effected by topical admnistration of a |local anesthetic to the region of
the nasal epithel i diarthesmpsg; fggents, sypicassumasriplan and goRivacaine ¥ nasal

i theli t hat .. iqn. F. . Within. the. Ly, the SPG
Pes Gor o amagle, i stieyeftodave Affestat WinSipth PEAdtgh T By FBAL G, L0° ]
th | . . . . it
(S uder - 1B GHRER T elia Ay HEPLAl Be pROfablyinilaly SShérldI S
Med. 28: 2%81ea88additiVeu Thisisgetmmthet mamier that ¢cadministratibn o€ a ddcal amesthwtial

epitheliumat or near the, region of the nasal epitheliumoverlying the
SPG, %uch and anpther pharmagesical agent igadyantageobtie| j um dorsal to the posterior

tip of the mddle c | f ' If\*)5 :

i ntervening tissue SW‘]\%H. %Pg{grtéégﬁ’op‘ﬂ&egggﬁ ﬁ%@cq}ﬁgﬁgﬁzd I%EEQP,?@YS
sonet i mes yigisiahhede cbadaisisteesdnaniiositions &hibit the.headathé andiesinish there
pterygopal ati ne fossa of the human skull, close to the sphenopal ati ne

f oranen anlikelihosdthabtherheagache wild rebovind ar recun eTigp @ beliewed tohecaspesialliy t he
il Wwh th I | t he pt lati
fossa, A (HURITHPHICTS wap 8t ie Bt 8 PRaHEY S Aro: Dbt oY PR ALY,
the G i Sed!'p'aﬁ'éﬂ@ts %%a{e%eﬂ&fcﬂeﬂ‘.i gerd iQerif? VO 99/ 03473 PCT/ US98/ 14870
t he na

maxi [Tary drvision trige | nerve and its branches. The

par asynpat heti c r oot Thepresém itsRftios ifchudesd nsthacef inkibitengef neunevascwlaygroi d
canal, which enters the SPG posteriorly. m'me fibers of thﬁhgar synpat heti c
root of thausudarheadashe ing bumap patiend,che methed compaising infrapasala @Bd y " nucl eus

in the | ower nt ,of t ons._.angd. .« ' e B r t ci al
nerve and Prpge?é)}%gpgpn%al?,ot{s@rpﬁi@%gﬁgEo Eﬂelfl%pgmtsah%%aﬂ@rn c&ﬁfp ggng\/\#? %Jsfhe
deep petroggl lobd12RedthdtR atrﬂrar(?};ahﬂamﬁv@l)oéctiw agdtit effy@biedorneAmentléfahe
synpat hetic root of the SPGis also incorporated in the nerve of the

pt er #§oi d headathe. Frefefably the localtanestheticip adong-aasingdoeal anestheticsppssistent
ternal clivthinaShrd ot S simepnt s periaRoadpoR sates BT e o' 1S
located ing ng??wpéﬁp% Hbhaldl, dnld rgfeﬁbcmﬂséﬂlgal?&f&iﬁwﬁ&i of eal

anest hetics n Iting an acute may arise, in whole or in part,
from anest baapesitidn tebgltsindmproved eptake of therphnimeaceDtidddlylactive agent by el ose
anatomc proxinmty to the SPG 1t is also knl_‘(.)hv‘_\’/n6 t hat qle Hl;li_lgerri nal. nerve
has anat onPergbrabpgurevasenlattisspe pEthgpatientiangd ta gnhagcement of the pharmiaceutical

20 activity of the agent.

By way of example, when the headache is a migraine, compositions for

inhibiting the migraine and co-administering a migraine therapeutic agent include a
sustained release formulation of a composition comprising sumatriptan (e.g. Imitrex™,
Glaxo-Wellcome Inc., Research Triangle, NC) and lidocaine, a composition

25 comprising zolmitriptan (e.g. Zomig™, Zeneca Pharmaceuticals, Wilmington, DE) and
bupivacaine, a composition comprising rizatriptan (e.g. Maxalt™, Merck & Co., West
Point, PA) and ropivacaine, a composition comprising naratriptan (e.g. Naramig™,
Glaxo-Wellcome Inc., Research Triangle, NC) and tetracaine, and a composit_io_n

comprising a beta blocker and etidocaine.
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cervical nerve 2. Oher DnNSs which are located in close anatom c proximty
to the 15 SPG i nclude, but are not limted to, the cavernous sinus

gangl i onWQ#34%y ot i d si nus ganglion, nunerous branches RCIHEBR4KTY | ary
nerve, the ethnoidal nerve, and the ethnoidal ganglion. The ability of a
compound to diffuse fromthe surface of the nasal epitheliumto a DnNS
such as the SPG depefigfher B wa9'ef E£amp18, Wi théhbddayheis alhascub® headaoheind t o
di ffuse through bodily tissueS and fluids. Thus, conpounds to be delivered
to a DnNS doynpositionsforapbiting theomusaular headagheandoen-adraimsiening 2 MysaHlar ap| y

di ffusible thr h both aqueo olutians and |i.pid | st hetics
Wlni cﬁ lireheé g qr@pepﬁgagq%égg:f @%&F‘“ﬁﬂ%‘éﬂfﬂ%ﬁ ’I&alocfég%geﬁ%ltggg ani niaacyl

| ocal anes ' | | liadal hndsthedibth Bagsui t abl e
lipid sol J%Eﬁ%i?‘#%%%%a;“%&r?ﬁ% ﬁfgﬁ#‘g{”ﬂsﬁg@g??“?ﬁﬁ‘ﬁgem on It s bel i eved
t hat .such actifig #dcabasthetit, 2ad asustainbd eel¢ase forfrfulationi oftadocad anesthatic andeanr

neutral, uncharged state, and that such Ig alﬁnigest hetics,.assune their

phar macol cagiditional, pharmaceuticallinacsivg agent selecte EFQHP QOIFISUNE 0k \\y

99/ 03473 PCT/ US98/ 14870 | n & he cas . ' ; Féﬂaﬁ be tO a |
DnNS such YASO¢qMs eRIPSPILIDE; 'boé?p"g??g‘bflg’;ﬁeoﬁ%ﬁehglegﬁéglltgh%tr’lﬁc to&ltb lr:ie :
nasal epi t helitiui cHahndl HidUker, erabhdfil! abt, bk ergotinting prphmtibe, sufficiently _
di f f usi bl eé1t§%$lg{l?g%ua%%di ly ti ssugs gndg‘?fui.dsg and ht(?l.t\/b]eJ a sufficiently |long
hal f-1ife dihydfoergotdnzine,tadsercionis aenists sumateiplan, zodmiriptansBZatFp#Nt he 5
epitheliumto the DaNS in an anount .and for .a duration tfgéél 'ﬁpt to
anesifet i zraratrptanpa KRFOFIAN SORPPIRSG @SPIRR; dfctamIpep Hy%??ﬂ'ﬁé ¢ %b ocesses t hat

result 0 OB Qo g SUFRREPnlord GulohitBhol b cBeit@inb At defle of der

of at |east our, an preferably | east about two hours. On
the other Jeahulitivy idhibitos ickirholyh bodiugheuralyiptal, tetrodatois, and f1 ui ds and the

in vivo half-life of the anesthetic nust not tbje S gihgh arld 10 | ong,
respect i vetlgsoxytetrodethsingsexifoxia; aeonganig asidya sl t"s?@t ddptlb 3 n an anount
sufficient ,to cause the adverse .eff [ '
systenic a8WeRS ?0&6 compgynd, FS%&?lsﬁﬁtgrgﬁagp Ing\‘gﬂ ggém&gqgﬁggﬁgg%égﬁg Desk
Ref eg;nce %&lgesﬂ@gib%é' bI&EKRR Qfiagént Rat incrédies cerdbral leadle of hmihdlnityselacid,1 997,

) 4-42 Apparatus for Intranasal or Dorsonasal Adm nistration of a
Conposi t i obuthbitah atbenzodiazepine ovalpnopt, gehagentip divalnraex sndiymy 3 wheydic or

dor sonasal q‘f@p}w" s y,t qoxgﬂ;gotﬁzoaglgl%zéig,i a%nor%lomgsc eur%?a&agt?g itr%ﬂ&uiﬂﬁ&?ﬁmdgglet o the

met hods of aR
relaxant, and another compound.

The local anesthetic compounds, formulations, dosages, and methods of
20 administration which are useful for this method of the invention are substantially the
same as those described herein with respect to inhibiting a neurovascular headache, a
muscular headache, or a CNvD. Compounds, formulations, and dosages of the other
pharmaceutically active agents described in this method are known in the art. Owing,
in part, to the vasodilatory activity of local anesthetics, these compounds may be used
25 according to this method at doses of about half their art-recognized doses to their full
art-recognized doses.
The composition may comprise a local anesthetic and a
pharmaceutically active agent which is effective for treating a CNvD or a muscular

headache, e.g., a composition may comprise ropivacaine and an additional ingredient.
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I nclude, but are not limted to, an anatom cally-shaped applicator, a

net er ed l.spenser, a non-netered dose di spenser, a s

di spense%%’%&@ di spenser, a spray dispenser, a foamdi ggg@ég‘%“%é“ powder
di spenser, an aerosol dispenser, a 20 dispenser containing a propellant, an
i nhal ation dispenser, a patch conprising the copposition, an.inplant

conpr i si nfherrddisiompbinigradient maysfor example; be-a saretenifeeapieriagapish dnclpding, j n

fluid co nicatign,Wth.a reservoir.containin h Igi opper
For i r odtitAG: IS B uPebare e ot Hirasah FSpREREHch af Bpe St e
dor sonas alco&ﬁfoﬁﬁd§&ésk‘ﬁ5é{f fU8. Baes R4l 5198 AP AIBMI0DNIE 5690779 aridPr egnat ed
with the conposition, a 25 swab having an anat om cal fy-shaped ortion
conpri si ngs,656,68% amoarsterpidal amirinflammatonyatreg] anianti-enteticcarpmesticeln, and a
swab having a conpressed absorbent portign in fluid communication with a
reser¥oir WORQ‘WHE?’C%‘%(%P_ yn Nﬁl“gﬂat oni cal | y- shaped applicator is
one which has a shapg, yfaeh ﬁ%&&rﬁﬁsitﬁg%@&?ﬂ se%ﬂ%g&ﬁ%ﬂi&?fn@feasésmro the
I'C I'es cont

nose or nouth of a hunman and ena act of the conposition -64

WO 99/ 034 7groRinks bitsd ot H8HLIARE anestirelc Bffedthad drtisseatstakerofithe Idval sur face of
the region of the nasal epithelium overlying the SPG or with a surface of

the nasal anesthetc.i Sunhragentsinaludes forxample; pe nrglycofurobenmprUndy$HCB\RE OP§i ng t he

SPG It is ef erred at the.s n r } al s_.of . us be
el ect ed {eRUEBPBRMAsREIREE it Do RaPeRa R 7 aae o0 typaTieh AprBRBEAR 1oure.

5 Anggher L& n LsixftOkini i Sl iddel i ver
of a?%har n%?ég%bg@f a%sg%{s}?%gﬁhgt? thée’iilﬂ\/ﬁ{rgggégég%ﬁ ?‘ggg a %m%avi ng ay
plurality it peghesias ok lithiugliond) anda aentmblyesting emlgesic. be del i vered. The

device may be designed so that the pharmaceutical, conposition of th
i nvention is deliver byadditigudhe W%M@@Pe@wb‘aw{g@?‘w& ngc{(eran

I ndividual ly or._collecti A e I ality of
orifices i ?lyoacﬁ'f %E%Sﬁgééﬁgéy&‘gﬁgrggg%%g‘i‘%@% E)’?Jp\ﬁﬁ%rpaeﬁgy t 'eﬁ48€9'ﬁ lE‘:ges di rect
delivery Ofigdnbfha§QIEaME d drRp tHa® jrfrédsed @rétiral 1oveld ot pamdubutyirichicid (GeBAjsal
cavity when the applicator is inserted into the nose of a patient an

oper d6ed. Tither bydncreasingsGARA synthasisi o deereaning GAdIA breakdnwn.t uch GABA-

Pt bacos pecting papms snade; B sraimpler RuR Betbglafeptl Filatoll, ABbaRES, ©
del i vered ﬁ%ﬁ%{%&{}%ﬁﬁxﬁ PRS ARAEMa alsb be AH ABe e btiveTOF RedthiehEsent

passages. y devite nmay conpriseé conponents of the

phar maceut preaknticiosfineaiddegeneedtivebisorders sichas, fohexdmple,(Syemphreaykly del i ver ed
t hrough one or, nore passages of the device and m'bxed itJ]l%% 5n a passage
of the devPyddipeethanaptes (MJndlaieads dejeribed in European Patent No. 970813

20 Furthermore, the agent may be a compound which decreases inflammation, including,

for example, a glucocorticoid compound such as a steroid ester. Compounds,

formulations, and dosages of vasoconstrictors and other pharmaceutically active agents

described in this method are known in the art. Owing, in part, to the vasodilatory

activity of local anesthetics, each of these compounds may be used according to this
25 method at doses of about half their art-recognized doses to their full art-recognized

doses.

In a patient refractory to monotherapy or treatment using a local
anesthetic composition comprising only one additional compound, the composition

may be combined with one, two, or more additional compounds, and this combined
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of the patient. 20 Devices which contain, deliver, or produce a sem-solid
| ong-acting |local: anesthetic conposition are contenplated. To use one of
these deWQ¥348n outlet of the device is situated in fl RE/EWHAOCat i on
with one of or both of the nares of a patient. A solid, foam sem -solid,
foamformng fluid, or another fluid which exhibits an increase in

Vi scosi t YooniRitidd Mdy srovéid Kuve tisdiapeutis effects whichhee Synpegisticpunatlsasthe art, 25
is provided to the outlet, whereby it passes_into_the nares O{gﬁ@ﬁ atient, -
filling cadditivepwithirespest toieach ofghe individual ingredienty. waadéglexa‘ﬁe i%t in the

ition ts th | | f th I ' Y
dor Sonas oM R capeeiing reficcordedte e ARRE o SRR, SBIE A T
the pati eﬂgta-gf%%kerygf 2iStbAh REeptdfaBnibt870 The Kit of the Invention The
a

I nvention addition y includes "a kit conprising a |ong-acting |ocal
anes$ het | plethods 0BE ingdntremasaloorildorsonasal Adipipistraetl herei n, and an
applicator, as also  desc ig&)rgd,her,ei n, for intranasall a referably '
dorsonasal |y, admi nlné‘laé?ﬁa[w mt‘EBﬁfS%g?’PP?f‘ht‘Q"omﬁy ﬁﬁﬁéﬁaﬁgﬁgﬁ to inhibit-
a CND. Thembh oy hibip i dBipBEbRISAB01d80 o AYSpAAeiPOBhE haddl Efididianbal i ent at
patien f -

atime whdf Irs¥experiencing a s tomo a CNvD epi sode or a

pr odr omal InARNaPAdrRinistratidly BY a Ehapbsitioneymprisingelocalampsthetic according @i ne
therapeutic pharmaceutical agent, another pharmaceut iagﬂl l.y.active ent, .
anot her | certain methodh of the invention kxpreferably qffectad by dargonags] AAMIRISERLON QL joes,
further 181 j&rgi)ri sebei.nstruct ional material which describes intranasal or
dor 48nasafhe Ahest ion of the conposition to a patient. The
instructional mat er pRksoRAl adifiniAEABR bEa phafiattRal ddmpdskivnimay beict i ons to
i ntranasal ly or dorsonasally adm nister the conposition included in the
kit in aceffededibeamy mbthbtios raute whichaesulty iredéliveryefitbe compositertor nay al so be
used for inhibition of muscul ar 15 headaches. The_.conponents of the kit for
this purptissieatludsensurfacs oia hyman, wherehy a compgnentiof MROSEONF ot any

i nstructi onal Id Houl ' ; i ositions
and met ho§ 50%64&?{%% l?%\hlse ?\‘?k?eg rﬁl ﬂ? %ﬁ%ﬁ@ﬁ‘?ﬁ% @S%S%Iﬁi?pﬂggggtg Ir?ggé? at her

thans or bewaes itid DANS @nd theGiteBf adimirtifteatisht Fomsxaalpds dorsonasall t o i nhibit a
muscul ar headache, in which instance the |ocal anest hgt i gt_ %)g(ﬁ)maceut | cal
conposi t i edmirdsttationtof 2Gompositioy comprising akneal aneghatic;may &f EHe¢'8C Phe pat i ent

ancst het | CORHPEA BPRRPLCD AT 6 B4 BhEA Phoeling inchoniobiion

Conmpound g g tissue located in close anatomic proximity to the SPG, whereby the local anesthetic

o iy
.

is capable of diffusing from the tissue to a DnNS such as the SPG. Topical dorsonasal
20 administration may be accomplished by an intranasal route or by an oropharyngeal
route, for example. As described herein, nasal drip methods, nasal spray application
methods, and mechanical application methods may be used to effect topical dorsonasal
administration of a composition comprising a local anesthetic. - -
Intranasal administration of the composition of the invention may be
25 improved if the nasal cavity is rinsed, treated with-a decongestant, or otherwise cleared
of material which might impede intranasal delivery prior to administration of the
composition.
| As described herein in Example 1, dorsonasal administration of

ropivacaine to patients afflicted with migraine using an intranasal spray method, an
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The invention further relates to the discovery that non-intravenous

adm ni strat| a conposition conprising a |l ocal anestheti nd a

phar mceﬁégﬁ'@; 25 active agent to an animal such as a n&ﬁﬁﬁ‘]%?m“m
particularly a human, inproves system c uptake of the agent in the aninmal,
relative to the uptake achieved by non-intravenous  administration of the
agent al oingranasal Heip amethad, obgn inteanasaheotton swab method yieldad diffeteahrespnsencl udes

Pon- i nt r aFATG et HRGePF s SEcasy AR e asaedat ek ShASRPPEon - 66 vo
99/ 03473 ?ﬂ#@?&‘i@%ﬁ& gpxﬁp R ots Pbufted RERde RePRVAAATHediffiBution within the
IcalTy activ

phar maceu agent, whereby systemic delivery of the agent is

i nproved matahtavity, tirectyapplication o ropieacainefto thecregiparf thémasal epithelremed by t he
sanme non-intravenous_route in the absge f the | pcal, anesthetic. The

phar |5aceutowefé!m&WRQ&%W“%?W&Y§F€F§£%@°“ &ap}dsa”édﬂ?sgﬁgﬁ%!"éd that this
net hod of .5 .eff ' stemc delivery is particularly useful for delivery
of any agéﬁl’g&ﬁﬁ%hﬁg&%'e to di ffuse through vascul ar and other tissues
to a greater degree The phafmideqticdl ¢6mPbsitibe that defid e thelméthodsdfahe i n t he

absence of the local anesthetic. Thus, the agent may be, for exanple, a
hor none, anyeafion tay be adnpinistenest topically prothg ypes of fermudatians sgted hekeimepar i n.

Any pharmgceutical ly agtiye . agent which.i s desi.red to be.de|] ed 10

syst eni cgﬁp?a'ﬁ‘é?j’ %"@y Q’Sfeé HP@P’@S@H afmistration,pf i eqripqsijion ’JB% sition

co { ST NQ i fﬂﬁgi : | ~y}{§aﬂ,@ sigerto degasdretic is
nopp{)dei nggglél%{)ﬁ @?E@Ren %?‘l%t%g%ghorggl??gaﬁéfdﬂi?pr{ﬁi biti ﬁgﬂlgoél\lvD,o delivery of a
conposi t i @avitpwiarthshowrib by peauiding desysioe tisareamaf diqeidagpanprising thaded f or

system c delivery need not be directed to the , dqr SOE&;T gdg .on of the
nasal cavicompopitien i thetnagal cavity viadhe postrikoryjRiestion e YUKEFINgE del i very

of the conpasiktion directed | . ' . the
nasal epi yﬁgﬁrﬁ‘r‘r‘f P%%Xecﬁﬁlé:\g@ e§ S err'iil g f%lq? ?%/@;gftg% b%ihegﬂgggﬁ{egﬂggmp@ %‘g nor e,

t he conposhé béiipositioh dstséilsaleisinl & Besible otanatohacalpeshaped applicatorich as to
the surface of a nmucosal epitheltumor to a skin surface, for exanple, to
achi t¥e s)inserteil through thempsebr miouthaafdhe patient including an appligstoror implape any

| ocal anesthetic, gxcept cocaine, ich 20 is, a. vasoconstrictor. .The | ocal
anest het i Wighsg d%PPaFBPWIaaRWﬂg%%%é@Pd&ﬁwg ‘H@f‘ﬁ%&%s 'favéla_r?ilmu&r ation
uhi ch are jiekishod, ool B8 SR cSihpiidif URRoRTHOAL 6 bipdilySitethdinsy  he
sane as those described herein wth respect to inhi biti ng a neurovascul ar
headache, lmowistownaiof kleifida tecart of ptarméddutical delimprylndisw éfthindisclésorss, and

dosages of the other pharnaceutical] ctive agents described in this
met hgd are InEt)ranasal, and preferabl);' d%rsonasal, administration of a

20 pharmaceutical composition to a human has distinct advantages relative to other routes
of administration. By administering a composition intranasally or dorsonasally, a high
local concentration of the composition in a relevant neural structure, and possibly in the
cerebral neurovasculature, may be achieved relative to the systemic concentration of
the composition. Local delivery is advantageous in situations in which systemic

25 exposure to the composition is undesirable, either because the composition is
metabolized systemically or because systemic exposure results in harmful symptoms.
By way of example, systemic administration of a local anesthetic such as bupivacaine

is undesirable because bupivacaine is metabolized in the liver and because systemic
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25 known in the art. OmMng, in part, to the vasodilatory activity of |ocal
anest hetics, these conpounds may be used according to this nmethod at doses
of aboutW@aPM347Beir art- recogni zed doses to their full aPETAISBYIASTY ed
doses. -67 WD 99/03473 PCT/ US98/ 14870 Theory Proposed to plain the

Mechani sm of | nproved System c Delivery of a Pharmaceutically Active Agent

by Co- AdgiimirfiktrationQT awelativély lagehmbamsifibapivacalie isdmbwnits ausg sexowse bound by
any particular theory, it is believed that admnistration of a | ocal -
anest het iadvarse effecdss c ul ar| zed tissue induces dilation of blood vessels

within the tissue. Va [ ce bl ood
vessel s and incred@é‘g ﬁé‘ gﬁ?ﬁ?‘f’”ﬁ%’&%ﬂcogrgﬁgsﬁh %ﬁ%ﬁsﬁmaﬁ%ﬁg tissue to
pass i nt ;}ohﬁssuﬁd St fAbGwhere [dell @bt neﬂmeémaﬁa—yadmmstmmmn to a
tissue o l'ocdl anesthetic and a pharnaceutically active agent inproves

t he sabi | ilésgercdmduine oﬁgmgtma)obq)ahmnisrcemdthaawm&ébeneqe&am@ administer vigedn f or
system c delivery. 10 Dosjng . nfor t|o Rel 0 Systenm c Delivery -
The | ocaldifferentobte. Absomtionof inty zﬂeﬁY“é“% dfeos CSFC%E’% :

admi ni st rn%é{ Q/Qsc%flarttﬂgael ﬁx%@fe% %%gﬁdhgﬁttb %v@i'&%?&ﬁb@ 8{ atQ&EP S hdpatie dhget

system c IVIET C are substantially the sane as those

descri be%ét%olishﬁwﬂiéhh@dldafccuﬂ fdriihsthncegifahddiup wereadmimistered orallypr esent
di sclosure, it will be understood by the 15 artisan qof qrdinary skill that
the dose Eurthefropueyintranasel @qurmasaééathmeg pHaBig lzsqmel leSSdetﬁeﬂue upon, anong

h f dj h
ont i | © Bensbn fy adfedical BfutenRal thaf Bomf Rthef HAEr hnefioh slehs 1 1E
the i dentlh{rélvengﬁs g&]ﬁ/eéﬁ CSdIf-AIRARAISH b an BftfAnhda of dEdrakal redte igigraegapound to

be co-admnistere bstantially any anmount of |ocal anesthetic may be
used. By asayidehcekiyhkeenanythasalapd putmaenasy dtlivery dewgesiand drugdforowistionsd t o be
co-adni ni stered and the Ioca anesthetic at a concentration of about 0.01
% to abouvhisheregomymergilly ayadable.of erably  about 0.25%to about 10% by

wei ght, nore pref er@@)&;&ﬂ%& gﬁ?eéx{%&@bﬁb%f éé\’f‘al?%nd@,@l'&m . BRdevaSt

preferably about 2. e use he conposition my be

prepsred Geadsel dfdhe ghatd@nisrbxifityiof DriNSsctothd nasal qnthdhxn;amaﬂeﬁeoéa n. The 25
conposition nmay be formulated for intranasal, topical tggut aneo

buccal , oPnNSesbasffeeted hy tapjcabadministation of pAoceh aresthetic F%\%Pﬁ &tration
FR A A Bﬁ%gﬁﬂﬁépﬁ‘h i A
conmpound, reblih. Mo BRERPIEOWithiRitEdndsAPcARF PR ISPG lies dorsal to the posterior tip of
the middle concha, and is covered by the nasal epithelium at a variable depth of one to
20 nine millimeters (Sluder, 1908, N.Y. State J. Med. 27:8-13; Sluder, 1909, N. Y. State J.
Med. 28:293-298). Thus, a compound applied to the surface of the nasal epithelium at

or near the region of the nasal epithelium overlying the SPG, such as the surface of the
nasal epithelium dorsal to the posterior tip of the middle concha can diffuse through the
epithelium and any intervening tissue or fluid to reach the SPG.

25 The SPG, which is sometimes designated the pterygopalatine ganglion,
is located in the pterygopalatine fossa of the human skull, close to the sphenopalatine
foramen and close to the pterygoid canal. The SPG is situated below the maxillary
nerve where the maxillary nerve crosses the pterygopalatine fossa. Although it is also

connected functionally with the facial nerve, the SPG is intimately related with the
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Is to be adm nistered, and the size, age, condition, and state of health of
the ani WO 99/03473 5 10 PCT/ US98/ 14870 Conpounds, Lons,
and dosgyegg%@%%ar maceutically active agents described i n"éﬁ)ﬁ@&’%ﬂod- are
known in the art. OsMng, in part, to the vasodilatory activity of |ocal

anest hetics, _these conpounds may be used according_to this nethod at doses
of about mexiliary divisiomef the trigamminaluerysandsits branches The paragympataeticgnrt ed

doses. Wi t | | e ' ' el hunan
anat ony, Pfﬁﬁegﬁbk{}éﬁﬁ%daﬁggﬁﬁﬁﬁ\% %gg%%gfﬁn@ﬁé%éﬁgc me%h%oeggﬁgf t he

i nventi onpeaBribiy. TIRCHbES 8f 8 Pafdsymphtheii rovh bfte SHGfirei belibwdd ty akiSe any
manmmal , eSpecially regarding co- adm nistration of a | ocal anesthetic and

any phar mimeus spezial Jactiotatory naglens in the dowerqrartonf the:ponsrand ruy in theisensoey i very
of the agent. .The,i,nvention,js now descrjbed wth reference, to th

Lol | Gui o Tousel A el Rerie BRES s pereselags psorehe FHEF iligsul e
ITlustrati | ' Lo bein
i ted 1 ot Petotp HienchtS fole R Horf of e ety god Behalt e B R Ic B0 O s
any and althe SPGiisils®iicoigorated ircthe merve\of deenpterygonl canals (The fifers ditthe eachi ng

provi ded herein. 15 Exanple | Dorsonasal ,Adm njstration of Ro‘?i vacgai ne for
| nhi bi t i ofyepathetig wot,fthgiSPG asipostganglionis, ausep@stge SHPEFIRE CEYISat BANBHPB,

d i bed i hi I . d ' ' |
S i ot 468 gavelin ARl AR B R M eb BP Sl heREY TRL MBI
epi spfes. jRpRhtaTREIBS HRRinief fPie SPIG, Und ¥ offidcy 0f fodaPanieithietitsfor! patients

experienci ng head pain, other synptons, or both, believed to be associ ated
with an adohibitinggnacute GNVD adhy. aride; inoviiode asingritefromemdsthedimobthe vidiam and

after ropivacaine admnistratjon. Dorsonasally adm ni ed.rqpi vacai ne
rapidly i m?r\ffiqréaO'&FfﬁPQSjP?Pé“iWc‘% agatomie pm%mamﬁﬁf%@’?rp gé& ‘?‘g‘ht s, as
evi denced o ' ' | | LR R, One hour
usual |y w%ﬂ%@%%egﬁ?‘%&@ h@é/{?r%'sb 3}739',&{) bﬁgﬂg gﬁéta{brﬁh%p%?%phobi a

associ at ectepvi¢dd nagg2e Mher BhNSs efhichodte focatedfin tiose hrsatovaiceprosintityl tarthy
i nhi bi ted. Rebound of migraine occurred in only 5.4% of patients within
15 SPG include, but are not limited to, the cavernous sinus ganglion, the carotid sinus

D

ganglion, numerous branches of the maxillary nerve, the ethmoidal nerve, and the
ethmoidal ganglion.
The ability of a compound to diffuse from the surface of the nasal
epithelium to a DnNS such as the SPG depends, of course, on the ability of the
20 compound to diffuse through bodily tissues and fluids. Thus, compounds to be
delivered to a DnNS by topical application to the nasal epithelium are preferably .
diffusible through both aqueous solutions and lipids.
Local anesthetics which are related to the class of local anesthetics
designated aminoacyl local anesthetics exhibit both suitable aqueous solubility and
25 suitable lipid solubility -for use in the methods of the invention. It is believed that such
local anesthetics are able to diffuse into nerves in their neutral, uncharged state, and
that such local anesthetics assume their pharmacologically active, charged state within

nerve cells, - -
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twenty-four hours of treatnent. These results denonstrate that dorsonasal
-69 WD 99/03473 PCT/ US98/ 14870 adm ni stration of ropivacaine is an

ef fi caci RI%B#Rod of inhibiting an acute mgraine epi sodeCT ¥/ A8 Oer i al s
and methods used in the procedures performed in this Exanple are now
descri bed. 5 Ropivacai ne Conposition Ropivacai ne-HO (Naropin[err], Astra
USA, West borough, My theaasdeisfdtliversy dffadocad anestietialtd y DnNS Suchlas tite S8G6 (W v)

sol ution, gndyvas obtained in 30 mlliliter Sterile.injectable vials. :
Met hods o¥iaRopicalzapplicationfithes anesthetiote the nasal é@th?i‘flﬂbéfés ﬁ}é‘ﬁga gthatthe achi eve

dor sonasal deli.ver . I api Vacai,n | gl Vit I+ . | vacai ne was
adni ni st g%ﬁ&%@e%}‘ﬁé{”@g&ﬁ“s& ‘°S‘§Pf’§'ht’£ﬂ yﬁsgﬁ@g al‘nﬁ?irdénasalhag? |Bp net hod. ,
Ropi vacal gers ,%ﬁtlﬁ‘%H%WEfeQQ vhd tBatIRS AbatheiO isublsiondiffos frem thewabs, t he
absorbent portions of which were saturated with the ropivacaine sol ution.

Ropi acai apimgima?smmmmiaanmtmﬁosaidm&onﬁnffwiw tugnesthetizathei ng t he

r opi vacai ne soluti,on jnto, each,nostril, usi eit -t

spr gy bot ?@IS)?T Qtherwise; %%g%ghgsbcﬁﬁ?cﬂ&r?qeé?es r?ﬁ‘l‘ﬂ?‘éﬁﬁ% §ﬁ‘%§f°|zg mglto ﬁod
used to administe ' I 3e, ot [ ' ab d
on the _rretsﬂ%'a{o essé:frt%%g%%%rarseﬁé{%gf% th%gxgggﬁfgﬁﬁezég %@%gjﬁ?kgi\?& thgtS © »
t he ropi vageTeraBlys lletisi sivunego hawisl On the ether luind; the diffbsivitythranghdodily by

Barre. Approximately 0.75 mlliliter to approximately 1,0 m/|liliter of th |
ropi vacai ttissuesiand Fflotdsvand thedii wivoshalé-life qﬁyhmsféﬁtl%@@ﬁywbﬁﬁ‘ghé@ ils of ©

each patient. The, cott.on swab th 1L St | ' toth
oo EoL! Sots spmieBh O BRI S BTG MBI BBl e o the
sequent i aly, ¥mite %é)aqvefsé leffebt¥ knowRt®bé ABociated with sg@ﬁhii@ﬁ'dxﬁixﬁ?dmdtidﬂi pfng the
swabs dorsally until their absorbent portions 25 contacted portions of

nasal epi tlbel ansstieticn(seel ey Blaysician's PeskR efetenca®nlediscal Eeonomi¢ie®o.was | ef t

in place for pr oxi mat el n ] nut was then w t hdrawn.
Appr oxi rratI_E?-y]V&nB’a*ﬁ» Nﬁﬂ%é&ﬂ ﬁ?ﬂﬁ@' ‘fzﬁ‘) cai ne solution was delivered to
each nostr) | B9 1hbinsisdT ok Brag 0 AW

15 Particularly contemplated apparatus for intranasal or dorsonasal
delivery of a composition to a human patient according to the methods of the invention
include, but are not limited to, an anatomically-shaped applicator, a metered dose
dispenser, a non-metered dose dispenser, a squeezable dispenser, a pump dispenser, a
spray dispenser, a foam dispenser, a powder dispenser, an aerosol dispenser, a

20 dispenser containing a propellant, an inhalation dispenser, a patch comprising the
composition, an implant comprising the composition, a soft pipette with an elastomeric
bulb in fluid communication with a reservoir containing the composition, a dropper for
directing the composition past the conchae of the patient to a dorsonasal nerve .
structure, a swab having an absorbent portion impregnated with the composition, a -

25 swab having an anatomically-shaped portion comprising an absorbent portion
impregnated with the composition, and a swab having a compressed absorbent portion
in fluid communication with a reservoir containing the composition. An anatomically-
shaped applicator is one which has a shape which permits insertion of the applicator

into the nose or mouth of a human and which enables contact of the composition
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PCT/ US98/ 14870 Patients in a third group were adm ni stered ropi vacai ne by

sprayi ng an about 0.5 mlliliter of the ropivacain ution into
each of t‘ﬁgggg%‘%gnt' s nostrils using either a sterile squg’gzdsﬁﬁ’tlfvg or a

sterile netered-dose spray bottle of known design. The design and
operation of each of these spray bottles are well known in the 5 art.

Prior to aithiveredby4she applisator withithe surfase of therregionjofthe nasal qpithebumi n a

supi ne positi,on wt he tient's ad_ _hvperext en ' I 5
deg r eesparﬁi’ eﬂ?’%ﬁ‘%gpépoﬁr ?rﬁ"lrtqcﬁ °§ edbaéallgp&tﬁ%ﬁbm{: %ggrtﬁgﬁ’{g?@ g@&‘g Inﬁs"#hi s
posi tion, &yithbINeS oVaMYing tHESPE X 1198 Brefétrdd tAAR the ShapRGind/or Matérikds HEe!

epi thelium'overlying the SPG of the patient 10 through the patient's |eft

nostril weappamatuscei selxcted\forenmfortable ifteptionsarapplication vikanintragasabreater ed t o
the left nostril of the, patienf as scri bed for. each of the three groups
of tients. Ropi vaéﬁ?ﬁ&%@‘é@ﬁ?‘r&&f‘@@ﬁfaw fg‘é’@hﬁarﬁéo@w ht nostril
after rotajd | . . ' eft.
Ropi vacai ﬁ%éli&aggt%rﬁ%%%rﬁggﬁtcgmggﬁﬁﬂ ﬁgﬁem@%’P %ggg’ﬁgf)fﬁ%&ﬁﬂ‘ 0 J#event
cases of uplitatityedPpassiges &irﬂ@ﬁwmﬁhdﬁwﬁg@ﬁﬁbﬁni@ bedebivered! Theaeviceimay

m grai ne. Assessing Ropivacal ne-Induced Pain Relief Prior to ropivacaine
adni ni st r abe designed so that thecnharmageutical spmppsition ofthgdnvansiop s deliverask di ng to a
standard pain scal.e of the type used in ¢h t. Patients were asked to
Tank ¢ he CBuieREIbpasaen g pesiper agng Ml orse B e EkE B m 0 20
(no pgi n) &amble, @ Phirality st dRificeR i difdilafomicdlly-shdped aplidatorAetieretythe Ng scal e
S a?gl ogo%s td,(a but has dr?rlorce gradatai onlg Phana? tﬁgﬂf ouorr- poi ntyatpati ng
syst em us egtifines direct|deliwenyafitheadmpdsitioaato laphBalityedfilo¢dtiass withinithe masal

o T o o s BRI s
tril of ' : : | : | to 25
aam i st or PR ARt BIeRBRRL I bl B BheBlacer R ool BB S, tatel y

three m nigvetionHs deliverédthesughf dnelor mtie pay¥Rg3tandAnailditidhalphainhadeusital
ropivacaine to the patient's first nostril, each patient again rate
per cdfved #ntivdagens ipdéliveradithraugh thesamel passages\axtheeugheane or arpse different

d, and th i d d. Pai i |
obt s ned f ossagenAmatity. the SRAck Bay Campity consp @ o s HsPlase oGS (or up
to -71 WO gfhpuattion didlé k&%@&ﬁ&ﬂﬁi&h@&{&b&afegyaélmem@hmemﬁ&w up of

each patient's condition was attenpted by direct

passages of the device and mixed either in a passage of the device or in the nasal cavity
of the patient. |

20 Devices which contain, deliver, or produce a semi-solid long-acting
local: anesthetic composition are contemplated. To use one of these devices, an outlet
of the device is situated in fluid communication with one of or both of the nares of a
patient. A solid, foam, semi-solid, foam-forming fluid, or another fluid which exhibits
an increase in viscosity upon administration, such as one of the type known in the art,

25 is provided to the outlet, whereby it passes into the nares of the patient, filling or
partially filling the nasal cavity. A local anesthetic in the composition contacts the

walls of the nasal cavity, preferably in a dorsonasal location, and the local anesthetic is

thereby administered to the patient.
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contact or by tel ephone contact between six and ei ght hours post-treatnent,
between twenty-four and forty-eight hours post-treatnent, and up to one
week posWOPBTent. The results obtained fromthe procedBFEYSHUI48 med in
this Exanple are 5' now described. The popul ation of patients treated in
the procedures perforned in this Exanple conprised forty-two adults, each
of whom sPHgRIt dfithe Bivestidrel i ef . The results of treatment of each of these
patients wth either ropivacaine or (for three patients). |idocaine are

presented in Tabl e Theinyention additienalliincluies at eorBprfing a_ll‘f”@é’%cé’&gv\?‘ialll 10
Y L S S
05! v20% BEHLAPERR, AL, B pringasy ooy, e e
treased webnposition woshumarapatiept tosshibisa CNVDadhe kit is wisddyy gisaingtering
g (C):I{g\ug?%/ %ésc%posggg;b th% p%tiE:rlltCa(% a(%irrll\fI:N\l;/lhleﬂ the%at>ier|1t is e%peg;:ﬁgng aE'ym‘ﬁﬁan o0 @
a CNvD episode or a prodromal symptom of a CNvD. The kit may further comprise a
migraine therapeutic pharmaceutical agent, another pharmaceutically active agent,
another local anesthetic, and the like. The kit may, and preferably does, further
10 comprise instructional material which describes intranasal or dorsonasal administration
of the composition to a patient. The instructional material may, for example, comprise
written instructions to intranasally or dorsonasally administer the composition included
in the kit in accordance with this invention.
The kit described herein may also be used for inhibition of muscular
15 headaches. The components of the kit for this purpose are substantially the same, with
the exception that any instructional material should describe the usefulness of the
compositions and methods of the invention for inhibiting a muscular headache, rather
than, or in addition to, a CNvD. If the kit may also be used to inhibit a muscular
headache, in which instance the local anesthetic pharmaceutical composition need not

20 be long-acting and is administered to the patient during a muscular headache episode.

" The invention further relates to the discovery that non-intravenous

administration of a composition comprising a local anesthetic and a pharmaceutically
25 active agent to an animal such as a mammal, particularly a human, improves systemic
uptake of the agent in the animal, relative to the uptake achieved by non-intravenous
administration of the agent alone to the animal by the same route.
The present invention includes a method of systemic drug delivery, the

method comprising non-intravenously administering to a human patient a composition
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- comprising a local anesthetic and a pharmaceutically active agent, whereby systemic

delivery of the agent is improved relative to systemic delivery of the agent when
delivered by the same non-intravenous route in the absence of the local anesthetic. The
pharmaceutxcally active agent may be any drug. It is contemplated that this method of
effecting systemic delivery is particularly useful for delivery of any agent which is able
to diffuse through vascular and other tissues to a greater degree in the presence of the
local anesthetic than in the absence of the local anesthetic. Thus, the agent may be, for
example, a hormone, a peptide, a liposome, or a polymeric molecule such as heparin.
Any pharmaceutically active agent which is desired to be delivered
systemically may be co-administered non-intravenously in a composition comprising
the agent and a local anesthetic. Where the local anesthetic is not being administered
for the purpose of inhibiting a CNvD, delivery of a composition comprising a local
anesthetic and the agent intended for systemic delivery need not be directed to the
dorsonasal region of the nasal cavity. Because the nasal cavity is highly vascularized,
delivery of the composition may be directed to substantially any portion of the nasal
epithelium to achieve systemic delivery of the agent. Furthermore, the composition
may be delivered to any vascularized tissue, such as to the surface of a mucosal
epithelium or to a skin surface, for example, to achieve systemic delivery of the agent.
The local anesthetic may be any local anesthetic except cocaine, whiéh
is a vasoconstrictor. The local anesthetic compounds, formulations, dosages, and
methods of administration which are useful for this method of the invention are
substantially the same as those described herein with respect to inhibiting a
neurovascular headache, a muscular headache, or a CNvD. Compounds, formulations,
and dosages of the other pharmaceutically active agents described in this method are
known in the art. Owing, in part, to the vasodilatory activity of local anesthetics, these
compounds may be used according to this method at doses of about half their art-

recognized doses to their full art-recognized doses.
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Without wishing to be bound by any particular theory, it is believed that

administration of a local anesthetic to a vascularized tissue induces dilation of blood

5 vessels within the tissue. Vasodilation results in recruitrﬁent of surfaée blood vessels
and increases the ability of a compound present in the tissue to pass into the systemic
circulation. Therefore, co-administration to a tissue of a local anesthetic and a
pharmaceutically active agent improves the ability of the agent to pass from the tissue
to the bloodstream for systemic delivery.

10 Dosing Information Relevant to Systemic Drug Delivery

The local anesthetic doses and formulations which are useful for co-
administration of the local anesthetic and another compound to effect systemic delivery
of the compound are substantially the same as those described for the method of
inhibiting a CNvD. In view of the present disclosure, it will be understood by the

15 artisan of ordinary skill that the dose and formulation of the local anesthetic will

| depend upon, among other factors, the age, size, condition, and state of health of the
animal, the anatomical location to which the composition will be delivered, the identity
of the local anesthetic, and the identity of the compound to be co-administered.
Substantially any amount of local anesthetic may be used. By way of example,

20 compositions which comprise the compound to be co-administered and the local
anesthetic at a concentration of about 0.01% to about 53% by weight, and preferably
about 0.25% to about 10% by weight, more preferably about 0.5% to about 5% by
weight, and most preferably about 2.5% by'weight , may be used. The composition
may be prepared as a liquid, a semi-solid, or a solid, as described herein. The

25 composition may be formulated for intranasal, topical, subcutaneous, buccal, or :
substantially any other non-intravenous route of administration using methods and
compositions well known in the art. The dose of the compound to be co-administered
is dependent upon the identity of the compound, the purpose for which the compound

is to be administered, and the size, age, condition, and state of health of the animal.
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- Compounds, formulations, and dosages of pharmaceutically active agents described in

this method are known in the art. Owing, in part, to the vasodilatory activity of local
anesthetics, these compounds may be used according to this method at doses of about
half their art-recognized doses to their full art-recognized doses.

While the invention has been described with reference to human
anatomy, it is contemplated that the compositions and methods of the invention can be
used analogously in any animal, particularly in any mammal, especially regarding co-
administration of a local anesthetic and any pharmaceutically active agent to effect or
enhance systemic delivery of the agent.

The invention is now described with reference to the following
Examples. These Examples are provided for the purpose of illustration only and the
invention should in no way be construed as being limited to these Examples, but rather,
should be construed to encompass any and all variations which become evident as a

result of the teaching provided herein.

The purpose of the experiments described in this Example was to
determine the efficacy of dorsonasal administration of ropivacaine for inhibition of
acute migraine episodes. Ropivacaine was dorsonasally administered to individual
patients experiencing head pain, other symptoms, or both, believed to be associated
with an acute migraine episode. Patients assessed head pain prior to and after
ropivacaine administration. ,

Dorsonasally administered ropivacaine rapidly inhibited of migraine in
92% of the ambulatory patients, as evidenced by an average 90% reduction in
perceived pain within one hour, usually within 15 minutes or less. Symptoms of
nausea and photophobia associated with acute migraine episodes in patients were
similarly inhibited. Rebound of migraine occurred in only 5.4% of patients within

twenty-four hours of treatment. These results demonstrate that dorsonasal
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administration of ropivacaine is an efficacious method of inhibiting an acute migraine
episode.

The materials and methods used in the procedures performed in this

_ Example are now described.
5 Ropivacaine C o |

Ropivacaine-HC] (Naropin™, Astra USA, Westborough, MA) was used
as the commercially-available 0.75% (w/v) solution, and was obtained in 30 milliliter,
sterile injectable vials.

ine inistrati
10 Three methods were used to achieve dorsonasal delivery of ropivacaine
to individual patients. Ropivacaine was administered to a first group of patients by an
intranasal drip method. Ropivacaine was administered to a second group using cotton
swabs, the absorbent portions of which were saturated with the ropivacaine solution.
Ropivacaine was administered to patients in a third group by spraying the ropivacaine
15 solution into each nostril, using either a squeeze-type spray bottle or a metered-dose
spray bottle.

The intranasal drip method used to administer ropivacaine to the first
group of patients was a based on the method described by Barre (1982, Headache
22:69-73), except that the ropivacaine solution was used in place of the solution used

20 by Barre. Approximately 0.75 milliliter to approximately 1.0 milliliter of the
ropivacaine solution was administered by way of each of the nostrils of each patient.

The cotton swab method used to administer ropivacaine to the second
group of patients comprised gently inserting cotton swabs, sequentially and bilaterally,
into the nares of patients and urging the swabs dorsally until their absorbent portions

25 contacted portions of nasal epithelium located dorsal to the middle conchae. Each -
swab was left in place for approximately one minute, and was then withdrawn.
Approximately 0.5 milliliter of the ropivacaine solution was delivered to each nostril

using this method.
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Patients in a third group were administered ropivacaine by spraying less
than about 0.5 milliliter of the ropivacaine solution into each of the patient's nostrils
using either a sterile squeeze bottle or a sterile metered-dose spray bottle of known
design. The design and operation of each of these spray bottles are well known in the

5

Prior to administration of ropivacaine, each patient was placed in a
supine position with the patient's head hyperextended approximately 45 degrees and
rotated approximately 30 degrees to the right side. In this position, an imaginary line
extending from the region of the nasal epithelium overlying the SPG of the patient

10 through the patient's left nostril was approximately vertical. Ropivacaine was then
administered to the left nostril of the patient as described for each of the three groups of
patients. Ropivacaine was administered to each patient's right nostril after rotating the
patient's head approximately 30 degrees to the left. Ropivacaine was administered to
both nostrils of each patient to prevent cases of unilateral migraine from developing

15 into contralateral migraine.

? ine Ropivacaine-Induced Pain Relief

Prior to ropivacaine administration, each patient rated perceived
headache pain according to a standard pain scale of the type used in the art. Patients
were asked to rank the severity of pain which they were experiencing on a scale from 0

20 (no pain) to 10 (worst pain imaginable). This ten-point pain rating scale is analogous
to, but has more gradations than, the four-point rating system used by the International
Headache Society (IHS; Headache Classification Committee of the International
Headache Society, 1988, Cephalalgia 8(Suppl. 7):19-28). Ropivacaine was
administered to one nostril of each patient, and then to the other. The time required to

25 administer ropivacaine to both nostrils of each patient was approximately three
minutes. Five minutes after the completion of administration of ropivacaine to the
patient's first nostril, each patient again rated perceived headache pain. If no pain relief
was evident, dosing was repeated, and the rating procedure was repeated. Pain ratings

were obtained for each patient until peak effect appeared to be achieved, for up to
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- ninety minutes, acutely. Follow-up of each patient's condition was attempted by direct
contact or by telephone contact between six and eight hours post-treatment, between
twenty-four and forty-eight hours post-treatment, and up to one week post-treatment.

The results obtained from the procedures performed in this Example are

5 now described. | |

The population of patients treated in the procedures performed in this
Example comprised forty-two adults, each of whom sought migraine relief. The results
of treatment of each of these patients with either ropivacaine or (for three patients)
lidocaine are presented in Table 1. The five patients who were either treated with

10 lidocaine or did not clearly meet the IHS criteria for migraine were not included in the

analysis presented herein of the efficacy of dorsonasal ropivacaine treatment of
migraine. The demographic and pretreatment characteristics of the patients who met

THS migraine criteria and who were treated with ropivacaine are presented in Table 2.
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Table 2. Demographic and Pretreatment Characteristics of Patients.

Characteristic Value

Mean Age (Standard Error; Range) 45.1 years (+ 2.1 years; 22-67)

Gender Male 17 (45.9%)
| Female 20 (54.1%)
Duration of Current Headache, hours 232 (x4.1)
(Standard Error)

Mean Pain Level on 10-Point Scale

(Standard Error; 95% conf. interval)

8.64 (+0.223; 8.18-9.09)

Patients Experiencing Nausea 23 (62.1%)

Patients Experiencing Photophobia 14 (37.8%)

Thirty-four of the thirty-seven (92%) migraine patients treated with
ropivacaine experienced significant (i.e. certainly greater than 50%) reduction of
migraine severity. Complete relief followed ropivacaine administration in 72% of the
patients. Photophobia, nausea, and pain were simultaneously eliminated in migraine
patients who experienced each of these symptoms. Rebound was evident in only two
of the responding patients, meaning that the rebound rate was only 5.4%. Adverse
effects of ropivacaine administration were minimal: one patient experienced an
allergic response to ropivacaine administration, which response consisted of short-lived
tachycardia, dizziness, and wheezing, all of which endured for about twenty minutes
before subsiding. Even this patient who experienced an allergic response experienced a
measurable reduction of migraine pain within twenty-five minutes post-treatment.

of ) ] s opivacai

Among the twenty-four patients to whom ropivacaine was dorsonasally
administered using a cotton swab, the mean pain severity rating prior to administration
of ropivacaine was 9.06 + 0.16 points out of a possible 10 points (mean + standard

error). The mean post-administration pain severity rating at the time of peak effect was
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0.33 + 0.14 points out of a possible 10 points. Thus, dorsonasal administration of
ropivacaine using a cotton swab resulted in a mean peak headache severity rating
reduction of 8.73 = 0.249 points. The mean time that elapsed between the time of
treatment and the perception by the patient of the peak effect was 7.41 = 1.47 minutes.
Every patient in this group responded to treatment, 95% of the patients achieving a pain
severity rating of zero or one, and 72% of patients achieving a pain severity rating of
zero. One patient in this group experienced rebound of headache pain eighteen hours
post-treatment. Thus, dorsonasal administration of ropivacaine using a cotton swab
causes significant pain reduction in 100% of migraine patients, with rebound occurring
in only 4% of patients.
Nt ot .

Dorsonasal administration of ropivacaine effected by delivery of nasal
drops resulted in a mean peak headache severity rating reduction of 9.00 points out of a
possible 10 points in the three patients so treated. The mean time that elapsed between
the time of treatment and the perception by the patient of the peak effect was 26.00 =
17.37 minutes. None of the three patients experienced migraine rebound.

. ) i . v

Dorsonasal administration of ropivacaine effected by delivery using the
nasal spray method resulted in a mean peak headache severity rating reduction of 6.22
+ 0.66 points out of a possible 10 points in the ten patients so treated. The mean time
that elapsed between the time of treatment and the perception by the patient of the peak
effect was 33.9 + 8.48 minutes. Of the ten migraine patients treated by intranasal -
spray, all experienced significant reduction in headache pain severity. The majority of
these patients experienced complete headache pain relief and did not experience
rebound. The remainder experienced a mean headache pain severity rating reduction of
87.5 + 6.49%. One of the ten patients to whom ropivacaine was administered using a

spray bottle experienced a separate episode of migraine one week later.

-82 -



Tabl e 2. Denographic and Pretreatnent Characteristics of Patients.

PCr / US98/ aracteristicValue Mean Age (Standard Error; Range)45.1
years ( 2&§%é}e8%49§ 22-67) Gender Male 17 (45.9% Ferml e20 (BSFAISTAMI0A¢ on
of Current Headache, hours 23.2 (f 4.1) (Standard Error) Mean Pain Level on
10- Point Scale 8.64 (t 0.223; 8.18-9.09) (Standard Error; 95% conf.

i nt er val ) QeaiparisonsofAdministration 9f Repracd h X M Sveabi & gblrops.andi ng
Phot ophobi al4 .8% Thirty-four of the thirty-seven (92% m graine
patients h ropivacai ne experienced significant (i.e. certainly

greater than 50% r | sl i ol cTesal N : befi f ol | owed
r opi vacai ne adm ni s??lgﬁlagouﬂgiﬁ%lg?%ﬁgs 1 8335’% gcrl]?]s. Phg%@ﬁﬁ%&igbﬁ;}ausea,
and pai n W threeimethbdydescribed hetdinhreasuaitinarizediig Tables 3 apd®i ent s who
experienced each of these synptons. Rebound was evident in only two of the
respondi ng patients, nmeaning that the rebound rate was only 5.4% Adverse

o T er heble JER BP R HOsBY SLR Sl A G iR on YR i ari o OO
consi st ed pafn. K Rafingthd i RENFase Medsuréli dsihd 8 16-poiitPaitRakel &0, al | of

whi ch endured for about twenty mnutes before subsiding. Even this patient
who exper idesaribdd herearl. | er gi ¢ response experienced a neasurabl e reduction of
i gr ai ne . b tive o psiats : .

Ef fected Ey Coqéthed Shvab- Appdin Ratin@Prief [RPRinRaGaARRFONG thuen Reker v- flour

patients §o whom ropi vachi ne was dorsonfsally 25 admhistered using|a

cotton swab, tRelivasan pa| rfodslministrgtiomt § ng\dministration adhi ni stration df
ropi vacai JPE‘W_UB T U 10 poLnLs out pr a p DT e 10 porn (mean
stanthrd |er n Spd nehn @SPL Qdni ni sk rati oﬁ-%gai n seperi ty§-§§ti ng dt the

time of perak ﬁgsuaﬁgop\g/as 81 V\D9% /03473 PCT/ U&%%/ 14870 9.00
Nasal Spray ' 7.22 1.00 6.22

Table 4. Effect of the Route of Ropivacaine Administration on Severity of Migraine

Pain.
15 Method of Delivery | Number Mean Mean Time Rate of Pain
of Reduction in | Until Maximal | Relief IHS
Patients | Pain Rating Effect points per
, (IHS points) minute)
Cotton Swab 24 8.64 7.41 232
(Standard Error) (%0.25) (£1.46)
95% confid. interval 8.12-9.16 4.37-10.4
Nasal Drops 3 9.00 260 1.25
20 (Standard Error) _ (1)) (*12.3)
95% confid. interval 5.89-10.6 0-100°
Nasal Spray 10 6.22 339 0.287
(Standard Error) (0.66) (+8.48)
95% confid. interval 4.69-7.75 14.31-53.46
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0.33::b 0.14 points out of a possible 10 points. Thus, dorsonasal

adm ni stration of ropivacaine using a cotton swab resulted in a nean peak
headacheW9&98347y rating reduction of 8.73 0.249 pointsPCFHSBR4EI0 ¢ ne

t hat el apsed between the tinme of treatnment and the perception by the
patient of the peak effect was 7.41 1.47 minutes. 5 Every patient in this

T
sever i t yiheakhcrapey AEYL Ol 1A S-al RISt experi enced rebound of
headache pain eigh : i Skié?n - qﬁq@% tel

adm ni stration of t‘g‘g%%@géﬁ‘ﬁéf%a%d?%m#%‘&a ecggses i gnlinfa iecyant pain
r educt i OpqiivaléMAYoRh of 8% @I/VElidithinen Intrariasdl Bprag adminiswationrofilig 10 in only
4% of patients. Pain Relief Effected by Nasal -Drip-Application of

Rol 3i vac aiillditess of & A%s(/v lidacainetsolution wasiS SPoefifective to redues pain assosiptede| i very

of 900 MRt drizds oG ASBPeS ABRGIMIECARRE ARSY R-at B D <o "

treat ed. a,q@og,n Presd Rdminibietidn 0T Q5% (®AHeENt and
t he percgg{&?on ya%%éeg&é%e{a?{gﬁ?h’g@ﬁlgb%tggﬁ?effeclt w:sts 26. 00 f ¢ 17). 37

m Inut ?S' frc?j;:ma:agfebs‘bI\JatiohI'J'T'melOf)‘}zit éffmtilse mpdu¢aepv$mdssn¢igtediwiﬂl migrainad. Piai n

Rel i E Na -S - [ [ I i ne Do

R ni st FARBRCSS, YRS (PROBRIL SAMPURTELAnI5) BTOPDEFYTG SRR B SRR spr ay
met pod rZy?rg%éigﬁsdpg{ifaﬁgﬁ%gﬁng%%ngﬁg@% BRusifeaskith he' sohitfod, feBfitidn g0 of 6. 22

20 0.6 Ossi points 1n the ten patients so

treated. rﬂ_iﬁfhix'i@%d?n WaSBcHibad if 1 00est pattéme.cPreliffindry datadfdicateaharent and t he
perception by the patient of the peak effect was 33.9 8.48 mnutes. O

the ten rhupivacaine pehibitsaffcacysimiar tbyhat of renivacaine fapthgyeliefof headaghs enced

significant reduction. in headache pain severity. The majority of these

pati ent s PARLASSOGHEL With IMEIAMS: headache pain relief and did not experience

25 rebound. The rerI@E&ﬁg&is%ﬁw&éﬁﬂﬁﬁle%ﬂﬁﬁﬂcilﬁééﬂﬂi%aﬁﬁidfnﬁ@i«&{dIia‘fx_lrati ng
reduction of 87.5 6.49% One of the ten patients to whom ropivacai ne was

adni$i st aekef pesumigwaight smagvided in Babd he Thisrcomparisereipdicates thadi sode of
m grai ne one week |later. ,-82 99/ 03473 [/ US98/ 14870 C;g arl' son of
Adni ni st rdersoasally spesyradminisiceed FPPaERIRg, 1Sa & mef gs Rojeny as %@“ nd by Nasal

R e e Ak
more than 15 times as potent as intranasally spray-administered lidocaine.
Furthermore, as indicated in Table 5, the rate of migraine rebound is much lower
20 following dorsonasal administration of ropivacaine, whether administered by nasal
spray or by cotton swab, than it is following intranasal administration of lidocaine. -
Thus, the data presented herein indicate that ropivacaine is a much more efficacious
agent for migraine pain relief than is lidocaine and that treatment of migraine by

dorsonasal ropivacaine administration has a significantly lower rebound rate than

25 treatment by intranasal administration of lidocaine.
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5 Table 3. Effect of the Route of Ropivacaine Adm nistration on Severity of
M graine gal n Ratings and Pain Relief are neasured %’pﬁ a 10-poi nt
pai n scal e escri bed herein. 10 15 20 Met hod of Pain ' ﬁgsﬂf‘ﬂgr Pai n
Rating After Pa| n Relief Deliveryto Adm nistrationAdm nistration Cotton
Swab9. 060. 338. 73 Nasal Drops9. 000. 009. 00 Nasal Spray? 221.006. 22 Tabl e 4.

Ef fect of Ttaht; RoGemparisopeftherffirary ofanigraing treatment byhdesorasak sppymcaingr ai ne

Pai n. I\/Eth r AN of, cti.on inuUntil
Vaxi mal ReFREPERTR S %%%@%%%&ﬁt?@ﬁ%é el Rnspto b @i
Cott on Svakefhfe Sfrhi a-lae an(r&l@ﬁda er fRirued ér rzxﬁ)o(f adriinfeterea td the

I nterval 8.12-9. 164. 4 Nasal ops39 01. 25 (Standard
Error) (0) (patier®) P@ﬁwwwtaddqsmga m-p@mspﬁasqmc,@edgwhuddwem
Spray106. 223300287 (St d-Error)(Q-66)(8 48} Q5% confid
i nterval 4. 69-7. 75mﬂug31 5B. 46 R&E’eb‘ﬂ 99/ OR4tédf PLRAUGHY 14Retdus@npari son of
the Therapeut{c Effect of Dorsonasally-4Adm ni stefed RopL\ acaine gnd the
Therapeutic E{fect of | n}r ddministrgtionini| Rain Relief | TRateandst heti ¢
effect of 0.7 (W VJ roplvacal Pgrpray I ap;i)(r)'gm Tery

Lidocaine Intranasa 1.00 42 %
Ropivacaine  Dorsonasal Spray 245 245 10% -

Ropivacaine  Dorsonasal Swab 155 15.5 4%

1 Relative Efficacy means the Rate of Pain Relief for the indicated drug
10 - administered by the indicate route divided by the Rate of Pain Relief for

intranasally spray-administered lidocaine.

In Figure 3, the data obtained from the procedures performed in this

15 Example are presented and compared with recently reported data obtained for
administration of lidocaine to migraine patients (Maizels et al., 1996, J. Amer. Med.
Assoc. 276:319-321) or administration of sumatriptan to migraine patients (The
Subcutaneous Sumatriptan International Study Group, 1991, New Eng. J. Med.
325:316-321). Administration of ropivacaine resulted in an earlier onset of relief and a

20 higher response rate than did administration of sumatriptan. Although the time of onset
of relief using ropivacaine was roughly equal to the time of onset of relief using
lidocaine, administration of ropivacaine treatment resulted in a nearly two-fold greater
response rate than did administration of lidocaine. The response rate obtained by
administration of ropivacaine to migraine patients was greater than the response rate

25 obtained by administration of rizatriptan to such patients. In addition, the rebound rate
following ropivacaine administration was lower than the rebound rate following

rizatriptan administration (Kramer et al., 1997, Headache 36:268-269). The rapid and
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equivalent to that of 3% (wv) lidocaine. Intranasal spray adm nistration
of 1-2 5 mlliliters of a 4% (wv) |idocaine solution was 55% effective to
reduce pMA99434Bciated with migraine (Maizels et al., 19FRECTYSBAAYO  \pq,
Assoc. 276:319-321). By conparison, as described herein, dorsonasal spray
adm ni stration of a 0.75% (wv) ropivacaine solution was 100% effective to
reduce pahéh-RiqRRigaiRetswitibuabltaidorsonadaliadrhinistration ofiepivaseing GroRa|

adm ni stration of the ropivacaine sol ution was effect erg 10 t!)&/ t opi cal

appl i cat i obsenwed fgllowingrdministiationoflidogaing g §TO1ORIN KEEFRIPT RBIMIS et i on of

m grai ne pain.was,achi eved in 0 SETY. | BRI .oty 5, ndi cat e

t hat bupg‘sﬁ@éﬁt?fgdgxrfhebﬁ%rg’fltfsij@g%:{%/‘?;s‘fl'ma?gﬁ %o 'tlﬁ%l?ﬁ%?mr%opi vacai né for the
relief of M%%?é’%‘:*?.? é9@f‘}i(l‘bpﬁﬂ§}§ﬁ B1: 641 -850: Kk @i als. 1997 Keadachesii268--

ropi vacai ne an I'docai né on the basis of mgraine pain 15 relief per unit
wei gist is2@9pvided in Table 5. This conparison indicates that dorsonasally

spray-adm ni stered rgopivacai.ne is 2.4 ti.nes as peo ' |y
spray- adni ni st er ed %&Fc%qtﬁ@&“%&?%%3?““8?5?@?2??4}?@55??% s% éEted
ropi vacai ne, i Bas qu; Rhind $nHibitddan
spray-adnﬁi?%@gerdle%taﬁogocal %\1@& ur%h%?dn@?e‘fé alg [ nolli cat e?i n T%bl e 5, the
rate of MagssHielRingeDANS sich a5th SPGWRopiRainelis dlehly suitedSonensathesia of

adm ni strati on of ropivacai ne, whether,  admn ni staied by.nasal,. spray or by

cotton swat)nN$imgeneral,aanddpr wigraige Fﬂielféfhﬁ%rgf-"“lé’d PRI 16”|i docai ne.

Th t he ,dat t e PNe ] | ;
of 1 110hci odREITaEHE TRy Ot A epaREETRE AR O YRE iR rtes Racligy Tor €

Lreatment olsifldatiRge DifectdBpiaRBA I ropifticiineab e regivnif thamsalon has a
Si gnlflcar?t y lower Tebound rate than 25 treatnent by |nt,ra_nas(%l

admi ni st r apitheliuni ovértjongthe SPGRdocrsabylikelihopd uEswstemis distiagian of theynpar i son

of the efficacy of mgraine tre nt by _dor sonasal i

admi ni st r fompauBhdhereRy g??q’@ég?ﬁ%aﬁf%firogﬁm}m\sis ocegfegié%' ﬁ%ﬂ??@tmr’at i on.
"Rate" i ndj. . ifH 'R RBidedihé REBAFEpitiRlin@rovetipingeheer gram
of drug aod e%@&?é%%ﬁ%ﬁggéaﬁﬁt?eﬁ%%gﬁ\ was rat%q ulsi ng aylg- poi nt pain
scal g5 as SRS sddubecthbameint of opvamBewhich it be adrinivered iRerndetiodrovide

Admi ni strationPain ReliefEffi caCéal(g[herr] B%t Li docai.nel nt ran%sal

Spr ay10. 0lanOgfeztive cansentsation at therSRE for geli ﬁapfamszmzsaw gp)sode.

Ropi vacal nﬁc%%asc%pnaesa%h oﬁmve\k'f'l P3P Arsthdtids related to aminoacyl local anesthetics are -

known to selectively affect sensory neurons, relative to motor neurons, representing

another advantage of using ropivacaine in the method of the invention. It is believed

20 that direct administration of ropivacaine to the region of the nasal epithelium overlying
the SPG, or to the region of the nasal epithelium near that region, arrests the cascade of
neurotransmitter and neuropeptide release and stimulation that lead to neurogenic
inflammation observed in the course of an acute migraine episode.

The ropivacaine molecule has the following structure (III), wherein the

25 carbon atom indicated by the asterisk is a chiral center:

- 86 -



| Relative Efficacy nmeans the Rate of Pain Relief for the indicated drug
10 adnin%aB&&&g;py the indicate route divided by the Rate of Pain Relief
for intranasa Ty spray-adm ni stered |idocai ne. Conparison 14870.
Therapeutic Effect of Ropivacaine and the Therapeutic Effects of O her
Anti-M graine Pharmaceutically active agents In Figure 3, the data obtai ned
fromthe procedures perf inthis 15 anpl e~are presented and
conpared with recently reported data ogtai ned inistration of

| i docaine to migraine patients |(MizelH et al. J. Arer. Med. Assoc.
276: 319-321) or adm nistrationnaf §una!ri i ne patbggts (The
Subcut aneous Sumatri ptan | njer nathgret™ S{udy-Gup, 4991, New Eng. J. Med.
325:316-321). Admi nistratio € resulYed in an earlier onset of
relief and a 20 hi gher resppnse rafe than did admni stration of

sumatri ptan. Al though the tIsg onset of reliefl using ropivacai ne was
roughly equal to the tinme of onSet of relief using |idocaine,

adm ni stration of ropivacaine treatnment resulted in a nearly two-fold

greater CARRo%GEity Riasiddéffect ofladimifishatién of theR(Géxrtd)@namidnger oThe response
rate obtained by admnistration of ropivacaine to mgraine patients was

great er ttopivacaine, /oy fusside efeds ipmotenhibited by Bhe S(éevoherantigmenfdedeng j zat ri pt an
to sych patients.,ln addition. the rebound rate .follow ng, ropivacaine

i 3 ot § 19950 RegAntun 2P 5k L SERan, o Seind BRIl SRR an

admi ni st rﬁ%ﬁtﬂ‘fh SoREANRE ofly hb S&le%@%ﬁantié%?éi‘?%@ bi 'vggﬁne?ﬁ%)e_cufgﬂ%d apid and
-85 WD 99/ 03473 PCI/US98/14870 non-rel apsing effects attributable to

dor sonas atomphises achiraltdenter,dfut curpently cainmeereialy awdilabledspivaedintol | owi ng

adm ni stration _of |i dﬁcgi ne or a,serotonin receptor agoni st adm nistered
by the sapieparations ingiude Bothithe, and thed¥yenagtigmersyar nacot her. 31: 914- 915;

Mo ., 1997, i - EA]- 550 . Hach
So%see” 5 oo NI SR e oo o o0

operngt i Onseveh dayss al®b5%\oF ehdsb phtidity &ReAsRled hoaebduddueing ¢his pRHYBCThise
i nhi bited mgraine by anesthetizing a DnNS such as the SPG Ropivacaine is

i deal | y sresulé doritastsawidls theaesults obtained follesving ifeanasalllidoegine adminigtrgtighne
relief in rtigul ar... Ropivacai.ne exhihits 10.internedi ate lipid solubility
ind an | nERiRAPACERg VIS SRR Teer S teandeRilidofie . Phose: bl «

toxi City. ahhinRtiatiBRPt 16a8L 4200 eﬁﬁeﬁeﬁ&d&%ﬁ&lﬂ&?uﬁtﬂllg hﬁdﬁﬁ@h@ﬂotﬂfpokbe nasal

epi thelium overlying the SPG reduces the |ikelihood of systéemc

di stri but treatmeht (NMaizels ez al., 1996, J. Amer. Med. Assoc. 276:319-321). Similarly,

15 administration of either sumatriptan or rizatriptan resulted in inhibition of pain in 40-
50% of patients within two hours post treatment, and patients who were administered
either of these compounds frequently experienced rebound (The Subcutaneous
Sumatriptan International Study Group, 1991, New Eng. J. Med. 325:316-321; Kramer
et al., 1997, Headache 36:268-269). |

20 . Example 2

D al Administration of Bupivacaine f
Inhibition of A Mieraine Episod

The purpose of the experiments described in this Example was to
determine the efficacy of dorsonasal administration of bupivacaine for inhibition of

25 acute migraine episodes. Bupivacaine was dorsonasally administered to individual
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conpound, thereby Iimting the Iikelihood of nunerous side effects.
Furthernore, direct application of ropivacaine to the region of the nasal
epi t hel | M@ W3#Byi ng t he 15 SPG reduces the anount of ropﬂ\%@%@%i ch
nmust be adm nistered in order to provide an effective concentration at the
SPG for relief of an acute m graine episode. Ropivacaine and other | ocal
anest het féen"tsaéﬁkﬁ&xdiﬁg Reid ARG vihet SEABtomBEGTHueh, believsdao Herassatidted

sel ectively affect sensory neurons, relative to notor neurons, representing
anot her adthaant axgte migrainé epjsadepiPatients assessad head pain pHEr (9 e nvention. It
is believed 20.,that .djrect adm nistration of ropivacaine to the region of

t he nasabupiyp¢ains 3 a9 ng the SPG or to the region of the nasal

epi theliumnear th 53 adfi deaine pesvi@dd rapRludrist éhsmi tter and
neur opepti de rel eag%orgﬁ%k@iaﬂlgﬁgﬁﬁd@ I eag to ngu?oggni c inflamrmation
obs& ved phigraifteinaliisesen mitients tavhbm itivgs adminisseried wdthin THminwes onless- ne

nol ecul e has the follow ng structure %él%l V\Qq%;i n t.hfﬁi A cartbon at om

i ndi cat e@ymptemssuehas npusea; Wsual ehanges, apd phetpp 3BPHd VB Y508/ 14870.
Cardi otoxi.city is i eC 1 R i 0)

enant i oné'?lgfﬁlxe TR °'§1 %ﬁ%g;&g hu wgrfﬁisgg@alr el%g??égégm ¥ gi-tnﬂc?[k% ‘é%#ﬁé?gd by the
S(1evo) qrapkiRHRbupfadandexpeieddmo rBe@indAf tisdihmigifiné it twontyFour t hi s
reason, ropivacaine i sxﬁrepar ed as a sterile soluti gn cont a%nl gg only the
S(1 evo) dwarstofdareatmenthFhoothenpatighthexpererced ageetressce ebhgad; Ly

center, but currepntly, gomercial,y.avail able iV i r ati ons

i nclQde Helewinga i%s ‘Pﬁgatﬂ?‘b?af&ﬂ%i‘vﬁﬁ@f’g @m@k'%fepfsﬁgk ggP?agréE's é‘géicrl bed in
this Exa - isHBtidPof BubivRYRE. ThYse el dRaPénslratt hose

pati ent s%%e@éﬁ%@?%gé@g%%ngnhé&%r [ cr)lgg{%ﬁi s period. This result contrasts
wi th the thasdorionasid hdmindsiration bobapivadaimeris ametficatiounmethed ofdmhibitisgat i on.

O the 55% of patients who exhibited relief follow ng intranasal |idocaine
adni ni st rasifegnigraine epispde. 420, experienced rebound, usually w thin one hour
post- treatnent (Myze : Mg Eittned i Bhis$19- 321) .
Simlarly, 15 adm ni éetélgtte}q%lﬁq% m@%ﬁgps%ulmf’r&can %Srﬁer?i za}ter I pt én resul ted
i ighi bi ki HpleweRPiubstaitially-thé Sinods theraterials aud methodsubeshibedsinpost
treatnent, and patients who were admi nistered , either of these conpounds

f r equent | Bxampled; with the excepsiondhatthecanprsitionmwbich wasadmunistgtedio the or nat i onal
Study G , 1991, ng. J. , Med. 2:%].%—0 ; : 1997,
I—|ezl;d§altcheou ¥CQ§§%%W%W@@%W%C%&%F§SMS§@Qﬁ?g’]ﬁg? {lgg %‘F\l@% Upi vacai ne

for The results of treatment of each of the seven patients described in this

Example with bupivacaine are presented in Table 6. The organization of and the
20 abbreviations used in Table 6 are analogous to those used in Table 1, with the
exception that "B" in the treatment column refers to bupivacaine. These results

indicate that dorsonasal administration of bupivacaine is effective to inhibit acute

migraine episodes.
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I nhi bition of Acute M grai ne Epi sodes The purpose of the experinents

descri bed,] .S Exanple was to determne the efficacy of dorsonasal
admi ni st Sgbpglﬂﬂcﬁ bupi vacai ne for inhibition of 25 acute /14870
epi sodes. Bupi vacai ne was dorsonasally adm nistered to individual -87 WO
99/ 03473 PCT/ US98/ 14870 pati ents experiencing head ,pain, other synptons, or
bot h, belileved fo be agsociatdd wth ah acutedgn gfal ne egi sode. Patients
assessed d after pupivgEai adni,ni gtration.
Dor sonasal| y ad vacai ne pfovid )ild arreqt of mgraine in
all seven jpatie g |wassadmign st@e;-:lﬁvi i n OB nutes or |ess.
Synptonms sjuch ap s@4l c%@ggs a ‘gofg)':g hobga_gessoci ated with
acute mgraine +Me pgtimest p gy mullar | § §dqduced. Six of the
seven pati bupi §% he dk@& éhded HdJrlebound of their
mgrai ne w oLl & OF of I catprety FHhe oBhE| patient
experienc at RaknZf ber hourdod( ®ofigving a first
adm ni str a@d% gherg ii%%eﬁ f.8hgag |pai n ei ght hours
fol | ow ng | en Sofg, Bupisvat B Thess gqsults denonstrate
that dors . Rvhdghi %I BfEiBqci ous nethod of
inhibitin el gg o Ttﬁe'%' i3l saa':ﬁdg-ret hods used in
t he proce ' ”""pF"ﬂ wer-e-gubstddtli al |y the sane as
the materi ribed in { Exanple 1, |[with the exception that
t he conposgj ti Inies&er ed t%tvhe patifeptg dgscribed in this
exanpl e conpri )&S IutlonﬂofE‘bupi va¢dnng. The results of
t r eat ment 8ayi ents @%ribed fi5t8is| Exanmple with
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5 The following studies relate to the methods of decreasing the frequency
and severity of CNvD episodes described herein, and involved three patients.

A 25-year-old female patient, herein designated "patient 3-1" was
afflicted with recurring severe migraine, wherein acute migraine episodes were
associated with nausea and visual changes. Patient 3-1 generally rated the severity of

10 head pain associated with acute migraine episodes in the range from five to eight using
the pain scale described herein. Patient 3-1 experienced, on average, about one acute
migraine episode per week prior to beginning dorsonasal ropivacaine therapy. In
addition, patient 3-1 also usually experienced about one severe acute migraine episode
per month, associated with menses, wherein the severity of head pain was from eight to

15 ten using the pain scale described herein. Patient 3-1 did not respond satisfactorily to
administration of beta blockers and sumatriptan.

Ropivacaine was dorsonasally administered to patient 3-1 using the
cotton swab technique described herein. The patient has consistently experienced relief
from all of the symptoms of her CNvD episodes within 3 to 5 minutes following

20 administration of ropivacaine, regardless of whether the episodes are associated with
menses.

Patient 3-1 has continued treatment according to this method for about
six months. After beginning the ropivacaine treatment, the patient discontinued use of
sumatriptan and propanolol. Discontinuing these medications did not result in a loss of

25 efficacy attributable to ropivacaine administration. Starting about three or four months
following initiation of ropivacaine administration, the patient noticed a decrease in the
initial severity of acute migraine episodes not associated with menses. At about the
same time, the patient further noticed a decrease in the frequency with which acute

migraine episodes not associated with menses occurred. No decrease in either the
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99/ 03473 PCT/ US98/ 14870 Exanple 3 Inhibiting a Recurring Cerebra

Neur ovas®@ W03#3sor der by Dorsonasal |y Administering a Lorﬁ%ﬁsﬁds'@ocal
Anesthetic Decreases the Frequency and Severity of Subsequent Episodes 5
The follow ng studies relate to the nethods of decreasing the frequency

and Severi,&yaégéveﬁwa @R fqaay $e56it hegraliRlepisbdessssodiated withdnerseshas

patients year-ol d female atient, herein designa a nt, 3-1" was -
af f | i ct edbeuntreportedibyrthe gatient.cPaiont gflanon@nuqmeﬁépweagwil grfr@i%éf‘ﬁgeaélpl sodes >
were associated with nausea and vi sual ge |1
rated theb&Bag p[.ly;r Sfmﬂtenﬁé BC%%\PHET&%(?B}SQ “&X}‘{‘ﬁ% F%as%oc’é?tglgﬁﬂgpl godes
in the raﬂ%ﬁsefs ofd Gat‘i"dngé‘ftro hiighe. t he pain scal e described herein.
Patient 3 exper |ence on average, about one acute m graine episode per

weeksprior to begi npj myehwoﬁd)mkahenenxdesmnauedé patient3p3;" Was aﬁh@@ﬂmﬁh

patient 3-1 al so usually experienced aho vere acute n ral
epi sode pmurrmgmgralas% dﬂ)ee&cé@ mxgmnm@sg "@?‘ﬁ heyasaloenaery; head

pain was {rom.ei. 0 15t
Patient 37 ?Lvﬁlﬁ‘"ﬁﬁﬁm At F ga{to§|y1ggljsn}&g&h%n%:;ss%tﬁ?dé{?&tﬂﬁéhgt a

pat  ont 3P ToeT Rt Hgéﬁ‘é‘&e?on“i’ﬁé?‘??é Z‘SS*‘E‘Z’QZ??%L%‘W* ‘fﬁédpta? e
has consi desibeyasxpetairlikewavedf s;:btomat@moamg fegrm Jeftogight OF her
ep! sl%des VI\J.AntaI?IIe ?o é)’eet g thlin{tt}?e% ge%mes\»'\ﬁlsgnented with respect to time and place and
must sit or lay down. Following these prodromal symptoms, a severe headache, rated
10 on the pain scale described herein, begins and typically endures for 45 to 60
minutes. The patient remains completely debilitated for the duration of the headache,
unable to move about or walk. As the headache subsides, the patient's vision returns,
15 and the patient is left feeling exhausted, as if he had not slept the night before.
| Following dorsonasal administration of ropivacaine, delivered by the
nasal spray method described herein, patient 3-2 noticed an abrupt halt to the
progression of visual changes and steady resolution of his visual deficit. The headache
rapidly decreased in intensity, decreasing from a pain intensity of 10, using the pain
20 scale described herein, to an intensity of 2-3 within one to two minutes. The headache
was completely resolved by fifteen minutes following ropivacaine administration. This
patient also noted that he did not feel exhausted following the treated acute migraine
episode. After four to six months of dorsonasal ropivacaine therapy, the patient noted
that his headaches occurred less frequently, at a rate of approximately one headache
25 every two months or longer. Furthermore, the severity of the headaches that patient 3-2
experienced was significantly reduced following this course of therapy. Prior to the
course of dorsonasal ropivacaine therapy, the patient's headaches ordinarily had a pain
intensity of about 10; after four to six months of this therapy, the initial headache pain

(i.e. even prior to ropivacaine administration) was not greater than about 2. The patient
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20 adm ni stration of ropivacaine, regardl ess of whether the episodes are
associated with nenses. Patient 3-1 has continued treatnent according to
this met WRPH8#73about six nonths. After begi nning the ropPORUSHISIEISTO
treatnment, the patient discontinued use of sumatriptan and propanol ol .

Di scontinuing these nedications did not result in a loss of 25 efficacy
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continues to experience relief Tromthe head pain and other synptons of
acut e ni gopivacainptherapys Thennitiabsenegrityrnfdhesa beadachessetasvepbrtedorhec), upon

adm ni stration of, ropi vacai,n 5.A 45-year,-ol d nal e,, herei n, desi gnat ed,

Tpat ent ing the PaisCRle e attsd boreith WHEHGoRRINA WRSANRBISertih WSIBEE 1 gr ai ne
epi sodes : r h Sl ORLLA : ened
over tho TRAR KRS0 el ARRANR, 1o palth 7P HEAR FBeldsb AN NodiPlR NS

i grai ne palieapréporieda topeasalin headrpatieftont ting 5020 te b eaipgsof\Ourahwiikin
describes as a curtain-like wave of scotomata noving fromleft to right

unt 10 he 1&mimtesfobpwingropivacainhadrpiisteationt Rurtheymosenatierthses menths@f wi t h
respect t8 time .and and t hese

| i | ay. down . Fol | owi
sompeetepie i Plr el Sbon pB B fenlensr e ol ¢

pr odr omal ¢&
descri bedh&%ﬁ&iemgigaaeé Khe RRfbabedo@Bbhtyl RIHNES wekly4ad titat B inftiaput es. The

patient remains conpletely debilitated for the duration of the headache,
unabl e t oseverity afthen heaslachea|vkas i\thet lapgdfromicabhat % tooationie 8, ratheethaatlilent ' s

I Si t , 15 apd ., th lent s left fegli haust ed, i f he had
ot ol ept the ni gt TheAREeberiost R EXERRIE SHICHS DatAPRPRSALT f on of

sl ept the nig ‘ . _ of
55 ot cBminlis T oFReRachE 1o RRafn BRI FEUTR-CRRR GO0 bOBL RGP o2ty

resol uti og siagleldpisode sfithle GV @hil dedrbssed thrdregency aid iditial siefigesfade i n
intensity, decreasing froma pain intensity of 10, using the pain 20 scale
descri bedepisedss associatedrwiththemesursing CNvIB Thushthe composisionswkitsi andt es. The

headache  Bas OfeShidntioh SR LstR 6P adctdaliBf thehBiileRey btk LR pheddpl vacal ne
afflicted with a recurring CNvD experiences a CNvD episode and for otherwise

20 inhibiting the CNvD.

Example 4
b inistration of Ropivacaine
The data presented in this example demonstrate that symptoms of
tinnitus may be inhibited by dorsonasal administration of a local anesthetic.

25 ‘Ropivacaine was dorsonasally administered to each of three patients using the nasal -
spray method or the nasal drops method described herein. All three patients
experienced inhibition of tinnitus.

The first patient, herein designated, "patient 4-1," was a healthy male

patient in his thirties who was afflicted with occasional migraines complicated by
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patient also noted that he did not feel exhausted following the treated
acute m'%{ai ne episode. After four to six nonths of dorsonasal ropivacai ne
t her apy, WO®/473 ent noted that his headaches occurred | RST/PSWME 1y, at
a rate of approximtely one headache 25 every two nonths or | onger.
Furthernore, the severity of the headaches that patient 3-2 experienced
vas St ont fysARkilohnltRERG ohGl dvaly b folthrie GRIIRS Idrséigilapyay Pr i o to the
course of dorsonasa ropivacai né therapy, the patient's headaches

or di nari | yadhsifiseation of ropivhenits toypatiéntabbreliere] thethead paisandtign#us nont hs of
this therapy, the initial headache pain | .e. even pri.or .to ropivacaine
adni ni st r AyMmptomsexperignceghy rPaP?rﬁﬁVlHB‘bﬁ‘5°‘*2%"?ﬁé‘nBt§§ f‘é‘fﬂ“"!‘éz WO 99/ 03473
PCT/ US98/ 1 %&éﬁ@&{ts significant |ifestyle inprovenment, and is not aware
of ‘any ot ges, for exanple changes in diet, sleep, exercise,

envi rgnnent, or nedi The deeond pdiiRht, hereiddesignatedntpationt 4-Bj"svasraomelednbist . A
40-year-old femal e, herein designated, "patient 3-3." experienced 5 about

3 to 5 recortieswhonwas afflintedewitk shresicthend.meek, baek.andshonlder pain FsulliBgs onasal
[ [ th . The,i,ni.tial [t f.th ted
o be 10, o agaustpibed dBting Bl el Yo Rl MERRoc BAREUE2 WS (PDLted
admi ni St er gl cudiPhdif cbifant HEKHERH it WHEPhORIG0kgd QuaitiRedf ety O palient -
eada e, the

3-3 during a che epi so patient reported a decrease in head
pai n from giniiaisteded Bitofphanal. &t was beligva thet the patient's headathesidid mothhavea

foll ow ng ropivacai ne, admnistration. Furthernmpre, after. three .nonths of
dor sdfas gl mugcp\(a;g.g@ﬁ qtiolagye Hatien4-2 Eﬁaﬁl?%ﬁh%ﬁ%‘”ﬁé GORHRHPUS Hg?te{ai EORNS, ency
of her h ch ' : j ly and
Chat the | RTars SBleORiRFophar adiiifRAGE o fopRaBkihe o pdticht AiaTlhe e Y B0,
to about B8yepbabdSHedrbdB il Read Path sfiboutiEpeinispasing thetpuirs sdalendastibedndi cat e

that dorsonasal 15 adm nistratjon of ropivacaine to a patient, afflicted
with a rechersinpgndfvtbetsaarn expariencadscomplest relief from sysprionss of &nd

d the f d initial ity of i i at ed
weh tne. e o SR B dingl U8 potfesd botl R a8 AREFRERE"! °6 °F
| nvenisi on ﬁ{o?%bWérMI cfREt HARS SdhithohiRaddcae painGf imadasaggd #imidispaéd ent

affl i'Cted w a recurring CNvD experiences a CNvD epi sode and for
ot her wi se Bftorphahdli followinghintrdidsdd administpitionofiropivadaineon of Ti nnitus by

Dor sonasal Adi i st 1 44 g Ol RaPyacal I, L0 dALA 255360 Hhaly bllen

exanpl e denonstrate t
his sixties who was afflicted with bilateral tinnitus for over 30 years. Following

dorsonasal administration of 1 milliliter of 0.75% (w/v) ropivacaine into each nostril by
20 the nasal drop method described herein, patient 4-3 experienced complete relief from
tinnitus symptoms in his left ear and a 50-75% reduction in tinnitus symptoms in his
right ear. This patient's relief from and reduction of symptoms persisted for about 30 to
45 minutes, after which period the tinnitus symptoms returned.
The results of the experiments described in this Example indicate that
25 dorsonasal administration of a local anesthetic inhibits tinnitus. Even though the relief
of tinnitus in these three patients was relatively short-lived (relative to migraine relief,
as described herein), it must be borne in mind that no effective treatment exists for
tinnitus. Thus, the treatment method described herein for tinnitus can be used to

provide at least temporary relief to patients who have no effective long-term treatment
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tinnitus may be inhibited by dorsonasal adm nistration of a | ocal

anest het i\9093/53 pi vacai ne was dorsonasally adm nistered tQ each of three
patients USing the nasal spray nethod or the nasal drops MSOASISAEIL i ped
herein. Al three patients experienced inhibition of tinnitus. The first
patient, herein designated, "patient 4-1," was a healthy male patient in

hi s t hi r topiensmiturtiesmeref theatsudts\presented i thioBrimplegnggestthatosystained ed by - 93
WO 99/ 03473 PCT/ US98/ 14870 hil ateral tinnitus about qQnce_ every two to three
mont hs. BBleaPAeRAratian ofya lo rﬁi‘?ﬁt@‘tt%’iadﬁcﬂﬁn?%t\?é‘éa?%at‘%‘&ﬁééﬁ”@ﬁf’n 4-1

relieved ' R“M Walqll . | eRe idndus Patient
W t hin at?ggﬁesp?e\ggl%%\u es P%F@ﬁﬁgv‘dgﬁmm#ﬁfaﬁgﬁ‘. &?&le&?écon patient,
her ei n deharOthe resivacaiifet preperationfused imthiemettiod. i N his forties who was

afflicted with chroni c head, neck, back, and shoulder pain resulting from
tradima sustained during mul tiple noiXampleficl e accidents. Patient 4-2 was

afflicted with constant, head % n_for %i cEghe. used barge quantities of
i ntranasal | y- admi ni st AP AR : that the patient's

headaches did not have ayphgh SeUhPeddab ke Poi¥odegat i ent 4-2 is al so
afflicted with continuous Di ' ' : oW ng dorsonasal spray
admi ni stration of. rDiepapesersd thoexperinents desétibedhin thisExample wasgtor t ed a
decrease in head_pain of out 2 using the pain scal e described

poi nts
herein, dlstermine the effisesy ek dersonaseladmipistptianof bupivacaing fop inhibgionaf of

tingd tus ' ' I XS 1 tient
not g%:l a fa'g{c(laﬁraaI 8%&#R%hg§uﬁ%§%ﬁlﬁ%m@?§%g%yf E{n?ép?%gﬁ ggéénﬁllt@bc ufggni C

non- headgsakients @kperithcinghiead psialahi ogtFsihplogisadsoditédwihiaelert alusoutang
intranasal administration of ropivacaine. The third patient, herein

desi gnat dwadachgepisnde. 4AH of thepatignts dad ateas ahsustained aranjoesryicalanusgly was
afflicted with.bilateral tinnitus for quer,30.yea Fol ] ow dor sonasal
admi ni st ﬂ‘ﬁ%ﬁ‘%‘r tFH‘FeI“?qu ngfcthowasoa%f%%lf Wlmtx%’rgf)fqifggvéﬁ;g] cq\glﬁ{l% each nostril
by 20 th ddeag b : | ' ifle srRmiefatisnced
conpl et eerf g@?@@'ﬁ%&n"%%ﬁ us g?rhr%?glgﬁ ﬁlwhiaﬁsd?lebtgk’ ﬁ'ﬁée%és and a SaB-SQ'S%
redl&t i orThenfotir patientssandytheit responses tvere asrfollbwvs.ear. This patient's relief

fromand reduction of synptons persisted for about 30 to 45 mnutes, after
whi ch perBa8igithe tinnitus synptoms returned. The results of the experiments

described in this ; Malell aéegy ) A | on of a
| ocal anesthetic i ﬁ%ﬁ%{gﬂ{t%ﬁﬁt u'.%égdnfeﬁéﬁghégﬁgégéf@g@wgﬁg | n¢1i tus in
these t hrigadivheisgmipfonidsndet btddsk.v Thy patiunt hotmalBeexpefted valief of fengibai ne

relief,
headache symptoms following administration of ibuprofen. The patient was

20 administered 0.75% bupivacaine during a tension headache episode, and thereafter
experienced relief of her headache symptoms. The patient's pain intensity, as assessed
using the pain scale described herein, decreased from about 8 to 0 within about 15
minutes after bupivacaine administration.

Patient 2 .

25 : This patient was a 38-year-old male who experienced typical muscle
contraction headache symptoms. The patient normally experienced relief of headache
symptoms following administration of acetaminophen. The patient was administered
0.75% bupivacaine during 2 muscle contraction headache episode, and thereafter

experienced relief of his headache symptoms within seven minutes following
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as described herein), it nust be borne in mnd that no effective treatnent
exists for tinnitus. Thus, the treatnent nmethod described herein for
tinnitusWeed7sed to provide at | east tenmporary reliefPEBUBMY 48 s who
have no effective long-termtreatnent -94 WO 99/03473 PCT/ US98/ 14870
options. Furthernore, the results presented in this Exanple suggest that a
sustai ned . S Fi jefit I dyessdaséd using e phinanest het i ¢
causi ng gumg%gagr?e a?gpgj??g%&{'oﬂhaﬁlgﬁthéeﬁg{?ﬁgﬁ?ropi vacai ne éma @provi de a

| onger peédl@desefibédiidrbing derpeaséd fromrabous? ta hwithiraboubpiminetas aféerpr epar at i on
used in this nethod. 5 Exanple Dorsonasal Adm nistration of Bupivacaine
for Tr ehupivacaing advpigistietien-Headache Epi sodes The purpose of the experinents .
descri beg 'l.n :;hi s Exanple was to deternmine the efficacy of dorsonasal
admi ni st of bupivacaine for inhibition of 10 nuscul ar headaches.
Bupigvacai ne was dorpgfdigdtitht Wasdl 05 -yest sldeshlé whb euperiended catviahl neak peimt s
experiencing head pain and other synptons associated with sever e, muscul ar
headache sgmptomieassadisted ithiensien headacheh The patiens experignsedmaderaterslisiocer vi cal -

| tracti d tend .whi ch in. i ent

ol | owi @ et omptass K anE saginiaron 3¢ bl SRflal BadinakBitdl

after bur%‘&‘{fsc ﬂ{'cﬂﬁﬁ@{&g}oﬁr{.&m ienBwad RinkiidterP0 7594 upivadainB dirfing &sponses
OWs. rent . L 'S

wer e as patient was a 68-year-old femal e who
exper i enggghicd Readhchetepitodqrand tieaetfieh expeyiepcesimsliefnfdis headache symptomsit i ent
normal |y experienced relief of tensiop. ~headache synpt foll own

admi st rEhei patients nain iptepsity, aspeeessedrusiigithgpan s ad#ﬁ?gf E‘?‘&‘&’ gecrease

bupi vacai ne duri a,tensjan. | : f ijon.€Xperi enced
relief ofﬁﬂﬁﬁgﬂ‘g%‘gmmgih%[{%{@%g%gg%@% %f%?%gpigg%ﬁ%‘ﬁd;r@?}gsﬁ???n as assessed
usi ng theﬁgéhﬂ%scal e described herein, decreased fromabout 8 to O within
about 15 "mnutes after bupivacaine admnistration. Patient 2 . 25 This
patient was a 38-ycTHhis phtientavas adidcyeaxpli femalecwhq oxpeisncediiersion  contracti on

headache synptons,. The, patient nornma ] el | headache
synpt ons heaggm-ngh%a@ﬂeﬁf‘é’f‘? 2 Wt%ﬂ“ll Q?g %ﬁ@ﬁ%%ﬁ@g %uﬁ]ﬁé lag%%s?)fgnt was
ad m i st Ydalache episode, and thereafter experienced relief of neck pain and bi-temporal

tension headache pain symptoms. The patient's pain intensity, as assessed using the
pain scale described herein, decreased from about 7 to about 1 within about 5 minutes
after bupivacaine administration. Prior to bupivacaine administration, the patient
experienced mild residual pain in response to deep palpation of affected neck and

20 terhple muscles. This pain was perceived to be markedly decreased following
treatment, and muscle knots were no longer perceived 5 minutes after treatment.

It is recognized that the muscular headache inhibition described in this

Example may have been secondary to neurovascular effects of a dorsonasally
administered local anesthetic or to effects on one or both of intracranial or extracranial

25 neural or vascular structures, as described herein.
Example 6
D | Administrati faE i Mixture of Local A heti

An amount (0.5-1.0 milliliters) of a commercially available eutectic

mixture of local anesthetics (prilocaine/lidocaine, 2.5% (w/v) each; Emla™, Astra
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0. 75% bupi vacai ne during a nuscle contraction headache epi sode, and
thereafte‘{, 9%ﬁg5i enced relief of his headache synptons within seven

m nutes fOPPOM NG -95 WO 99/ 03473 PCT/ US98/ 14870 bupi vacai B&TUSIS/4870

adm ni stration. The patient's pain intensity, as assessed using the pain
scal e descri bed herein, decreased fromabout 7 to O within about 7 m nutes
after bijSAWastberoagh; MA) twasidorsonadally iadministefed Th ieschpaftsiehéalthadalts
25-year-ol d mal e whp experjenced cervical neck pain synptons associ ated
with tendsing aRvEage havingadlexible applicatopattached thergia.gblone f theisixaduliss headache

s mofRR bRl b RiRland B bPA ifer SR etccBGRBD 1Y e
during a as§cRitédwith aamatifieation cfadecal anshtteie folpdwing ividasdl admadstifionef of

his headache synptons. 10 The patient's pain intensity, as assessed using
t he Jpai n scal e descFhexamenmaint of theanisturewas orsomashldy admginisteradbifivd wi t hin

about 5 m nutes_.after, i yacai drg.pi styatign. Patient, 4 This patient
tes o 4 ppene Brfoted martlentTiEs, pEachort i R pnifics mestisetord.comples gBr | en
was adm ry E ?b%tﬁi ' j Re: [ i -ani sode,
and thergiaeﬁlg?&ggggzl?gnce ?igﬁ?g?%gwggc rg%@ﬁ%%ﬁ@%@%gg%?%t&@\si on
headache teminwtysfollowing ddminjsatatiemt ' s pain intensity, as assessed using the

pai n scal e described herein, decreased fromabout 7 to about 1 within about
5 minutes after bubhedisdosigesefirach and evenvpatemt; pyentapplicasioneds ne

deell pal gabighosrcie PRl Eite hefebDihesrBialaMeteln T RrpidRte Bindr (lligsino"ee 1
perceived to be nmarygsik Yhid ffveffiGeHasitteh divcloded With aéfeRikte tospdcifigscl e knot s
were no | onger perceived 5 mnutes after treatnent. It is fecognized that

t he nuscenshodiraents,dhis appéarieht thatothetemhodiments and vrriatiofiscefthisdnventionave been
secondary to, neur.ovascy] ar effects of a,dorgonasal dm ni st.ered | ocal
anest het ?/fe%be &W@Fﬁg&%aﬁk‘ AR e@&\w_ﬂmut ﬁ?ﬁ% ﬁﬁ?‘&ﬁe g'pe B G ani al 25
neur al 0rscX?éSﬂh?'irav%Eﬁb'&t'Yﬁ@&laeﬁ&edj&ﬁﬁs' a!?@%t&f]ﬂ'é& k@b?]cﬁfgﬁ'ﬂm £ ificlkag ;a‘l?”as al

Adm ni stration o utectic xture Local Anesthetics An anoun

(0. 15 1. O such embodieien)s 2id equivalenevariatiohy. avail abl e eutectic mixture of
| ocal anesthetics (prilocaine/lidocaine, 2.5% (wv) each; EmaJerr], Astra
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-96 WD 99/03473 PCT/ US98/ 14870 USA, West borough, MA) was dorsonasally

adm ni stered to each of six healthy adults using a syringe having a

fl exi bl e VPPIEB or attached thereto. None of the six adul?%’””ﬁ%?{’gam
oropharyngeal nunbness, unpleasant taste, or any other side effect normally
associated with adm nistration of a |ocal anesthetic follow ng intranasal
adm ni stration. The sane -anount - of ¢hg&IMEXxture was dorsonasally

adm nistered to five patients afflicted with headaches. Each of these five -
patients experienced conplete or nearly conplete inhibition of head pain
and ot her_synptons of their headaches within ten mnutes follow ng

admi ni st "Weatdsclaimed 1§ scl osures of each and every patent, patent :
application, and 10 publication cited herein are hereby incorporated herein
by reference in their entirety. Wile this invention has been disclosed.
with reference to pdagiefdfa longactingdotal anesthetic ingredieatfor theamanufhetnre
enbodi nents and variations of this invention_ may be devised bg ot hers
skilled iof amrsicamenticompriging)a lengractins iocghanesthei aba@mc?‘i“!“g of the-

i nventio The appended claiws are | Lncl ude all
15 such WHRERERLEOER 8 sy B Ehfads bl BHGIcL B QAR RIS S BPBECe 126 70
CLAI M5 Wﬁ@ﬁ?%ﬁ)cﬁllhﬁieﬁﬁ&id hgrelientSélediéd foinGingoneof adongaaingdoedt hetic

i ngredi ent r the manufacture of a medicanment conprising a_l ong-acting

| ocal anemesthétios a pmistant kocal anesthetinanska sustainedirgleasgstormplatignppplecal a
cerebral neurovascul ar disorder in a human patient, the |Iong- acting | ocal
anest het iaesth@fi%edi ent sel ected from any one of a |ong-acting | ocal
anesthetic, a persistent |ocal anesthetic and a sustained rel ease

formul ation of a |ocal anesthetic. 2. Use according to claiml1, wherein
the cerebral neur ovasuse scordihgtoralsim 1,svlmedin theckrébraimenryvasewdarof ti nnit us,
cerebrovascul ar spasm seizure, a disorder. manifested during ter and

associ at edisoxilertis aglected from anyiangiof tinnibi, cerghrgvascu ﬁP%%‘G\“&raa{e"a the. 3.
Us di i l.aim 2. Wh i n. . di d i
e accordin X g %lg??aq?raﬂg‘rg%)g&a%hewﬁﬁgﬁg&ghﬁﬁ%%v&gﬁpwa isorder is a

neur ovascOPH ordi ng I'm3, whefein the
neur ovas Cythadvab@asiafei@ache.

[7Z

3. Use according to claim 2, wherein the cerebral neurovascular

disorder is a neurovascular headache.

4. Use according to claim 3, wherein the neurovascular headache is
selected from any one of a migraine, a cluster headache, and a headache associated

with a vascular disease.

5. Use according to claim 4, wherein the neurovascular headache isa

migraine.

6. Use according to claim 1, wherein the cerebral neurovascular

disorder is an acute cerebral neurovascular disorder.
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selected fromany one of a mgraine, a cluster headache, and a headache
associ ate\g %#42 a vascul ar disease. 5. Use according to claim4, wherein
the neurovas ? headache is a mgraine. 6. Use accordi ngPCEUSOYI487
wherein the cerebral neurovascular disorder is an acute cerebral

neur ovascul ar disorder. -98 WD 99/03473 PCT/ US98/ 14870 7. Use according to
claim 6, wherein theUseuateordingedlaim bowhereirsthelasute cdrebral cleurovascalar ect ed
fromany one of a tinnitus episode, an individual sejzure, an episode of
cer ebr ovdiserdenis sslsstethfrom any oae-ofA tinnitus epispde sadndiyidual SeiZwey 38  headache

epi sode assogi i | EYOH: Vil ache
associ at @Hg?la%tﬁcg%byﬁﬁﬁﬁbgﬁ%s%ségwge g@g%‘?%ﬁgﬁt’%ﬁhg@%@? wher ei n

t he acut gpjseieai3sctiate®with\hastestérdieaddthe Gindin indiviluablheddachs ssvidted withsode. 9.
Use according to any one of the preceding clains, wherein the |long- acting

| ocal anayaseslardiseasgr edi ent. is a | ong-acting | ocal anesthetic. 10. Use
according to claim9, wherein the long-acting | ocal anesthetic is selected
fromany one of bupivacaine, |evo-bupivacaine, ropivacaine,

| evo-ropi vacai ne, gt gid3Eal i tGHaﬂﬂeia\%@reiﬂ 6 Qichlel LRBRI BRurovascular
dextro-etidocai ne, [evo-neprvdacal ne, and a pharmaceutically acceptable

deri vat i dizotdeeisedf acuteimigrline gpisededi ng to cl aim 10, wherein the |ong-acting

| ocal anesthetic is ropivacaine. 12. Use according to claim 10, wherein the
| ong-acting | ocal anesthetic is |evo-ropivacaine. 13. Use according to
claim 10, wherein th - i i i L e, 14. Use
according to clai mbgij%f%g?%?ﬁ{gttﬁg‘n* g(rﬁ]%l)%@tg ﬁﬁ%ﬁ?@g&}adgﬁg@%ﬁ%ﬁgﬂ@% -

| evo- bup#fpAobsl -anefARetdGnSRARAMER 166Z-a4iBSI0eABABstAdtic. Use according to any

one of the preceding clains, wherein the |ong-

10. Use according to claim 9, wherein the long-acting local anesthetic is
selected from any one of bupivacaine, levo-bupivacaine, ropivacaine, levo-ropivacaine,
tetracaine, etidocaine, levo-etidocaine, dextro-etidocaine, levo-mepivacaine, and a

pharmaceutically acceptable derivative thereof.

11. Use according to claim 10, wherein the long-acting local anesthetic

is ropivacaine.

12. Use according to claim 10, wherein the long-acting local anesthetic

is levo-ropivacaine.

-13. Use according to claim 10, wherein the long-acting local anesthetic

is bupivacaine.

14. Use according to claim 9, wherein the long-acting local anesthetic is

levo-bupivacaine.
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acting pharmaceutical conposition is admnistered intranasally. 16. Use
according to any one of the preceding clains, wherein the concentration of
t he | ong™aW¢73| ocal anesthetic ingredient is about 0.0 REWESHAMP 53%
by weight. 17. Use according to any one of the preceding clains, wherein
the long- acting |ocal anesthetic pharmaceutical conposition conprises a
eutectic. m xture of;atysd Ka&inge ahpoat ofithrPréveding daithspwhereircthe dong-
ingredient. 18. Use according to any one of the preceding clainms, wherein
t he | ong-acting pharmacewticabenmpdsisiongs a%/xgmcr@dﬂntr@aa@m nistered at a dose of
about 10 mcrograns to about 2.5 grans. 19. Use according to any one of
the preceding clains, wherein the |ong- acting |ocal anesthetic
phar maceuti cal conmpgsiyl j ix?glgi i I | dlaifas atieref theabout 10
m crograns to aboutpi.géeg#glr)r@. . @g’eé’gg‘ﬁ?’%@o&%ﬁ? one of the :
pr ecedi Ngcdnkcantraion Wi tHedoig-adting locd) -anesthéticgngredizhnt mabeut{k01% tphboutaceut i cal
conposition is in a fornulation selected from any one of a jelly, creneg,
gel, seni5¥6bymeightul si on, sol-gel, foam eutectic nixture,
t hernoreversi ble gel, fluid which exhibits an increase in viscosity in a
human nasal cavity, liquid, droplet, aerosol, powder, mcrosone, |iposone, -
sustained rel ease, j7legsasbidind® ne of the/precedingclaisys) sherein therlengrat ed
film fiber, or patch, and coated film fiber, or patch, 2]1. Use according
to cl ai m afingibeal enestitetic pharmpcewticahepmprsition-gamanrises p suteptiamixiure afiat o
conposition is in formyl ation sele.ct%g.fgom any one of a jelly, crene, -
100 WD 99leastongl 119 cy# eWEGUC IBIRAISNY: § §  opul sion, sol -gel, foam
eutectic mxture, thernoreversible gel, and fluid which exhibits an
increase in viscosity in a human nasal cavity. 22. Use according to claim
20, wherein the | ong8autké agokdingto ayemtehditheprepttingrelobug, whatein thedorg-ti on i s
ina fornmulation selected fromany one of an erosf%h?, ﬁﬁ\?/\_‘/der m crosone,
| i posone, adingdeeal anesthetig irgredipatipadmistered aba 8316,0 Ut YU IETO#TAS 10 exhi bi t
an increasg i:}%/i scosity.in a human nasal cavity. 23. Use of a | ocal
anest het | 8%~ $18™Ranuf act ure of a medicament for use in inhibiting a
muscul ar headache in a human patient. 24. Use according to claim 23,
wherei n the nuscul ar headache is ) . .
19. Use according to any one of the preceding claims, wherein the long-
acting local anesthetic pharmaceutical composition is administered as a unit dosage of

about 10 micrograms to about 2.5 grams.

20. Use according to any one of the preceding claims, wherein the long-
acting local anesthetic pharmaceutical composition is in a formulation selected from
any one of a jelly, creme, gel, semi-solid, emulsion, sol-gel, foam, eutectic mixture,
thermoreversible gel, fluid which exhibits an increase in viscosity in a human nasal
cavity, liquid, droplet, aerosol, powder, microsome, liposome, sustained release,
degradable polymer, polymer microsphere, impregnated film, fiber, or patch, and

coated film, fiber, or patch.

21. Use according to claim 20, wherein the long-acting local anesthetic

pharmaceutical composition is in a formulation selected from any one of a jelly, creme,
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sel ected fromany one of a nuscle contraction headache and a tension
headache. 25 har maceuti cal conposition useful for inhibiting a cerebral
neur ovasc E)e?t’m@f@order or a nuscul ar headache in a human p:ﬁ%ﬂgﬁs’lt‘?@
conposition being formulated for intranasal delivery and conprising at

| east one | ocal anesthetic, wherein a single intranasally adm nistered
dose of t-Eﬁ, St éRtllsionDédMgeR fodiR, difsctiomiikturé,ahérmbreventible gél,zadder or
nuscul ar headache. 26. Use of a |ocal anesthetic for the manufacture of a
medi canmenfluidowhich exhibits a1y inceaase inl vigcasityl ima human pasabeanitl. y admi ni stering a
pharmaceutically active agent to a manmal. 27. A kit conprising a

| ong-acting | ocal anesthetic pharnmaceutical conposition for inhibiting a
cerebral neurovascubar yfi j Lacting!]

i ni atering the. cogpast Bratng BRI 0PBhLEH A IoFecBlg gRatidle
PCT/ US98/ pHahfac@Bicalltumpositionfis in aformiilationtseleeted frdne any phe ofbamaeroml,sel ect ed
fromany one_ of .an anatom cally-shaped applicator, .a neter a dose,

di spenser powderomicrasame dipasaree, eyteshe pusture, thesmomsysriible geh é-'b‘i uidrwhigh o )

di spenser, .a ray di spenser....a:f Oi ' , a powder dispenser, an
aer osol dfﬁgﬁg@} ?ﬁ°§“a$§‘p‘§§°§§%‘?é‘£%3‘g%‘ﬁ'?h§£§%’g opel l ant, an inhal ation

di spenser, a patch conprising the conposition, an inplant conprising the
conposition, a soft pipette with an elastoneric bulb in fluid

communi cation with 23r &iseof ailecal anssthictic fer the manufasbue of amedicamentioer f or
directing the , composition st ,the.copchae of the patient to a dorsonasal
nerve str%ﬁ&‘@ﬁ‘%ﬁmus%ﬁﬁﬁada& e M apanPaydtt i on i npregnated with the
conposition, a swab having an anatom cally-shaped portion conprising an
absorbent portion inpregnated with the conposition, and a swab having a
conpr essed absor bent24pdiseiaoccordingftb clailn 26pwhereircthe inousculat heaglaclesier voi r

contai ning the conposition, . )
selected from any one of a muscle contraction headache and a tension headache.

25. A pharmaceutical composition useful for inhibiting a cerebral
neurovascular disorder or a muscular headache in a human patient, the composition
being formulated for intranasal delivery and comprising at least one local anesthetic,
wherein a single intranasally administered dose of the composition inhibits the cerebral

neurovascular disorder or muscular headache.

26. Use of a local anesthetic for the manufacture of a medicament for
use in systemically and non-intravenously administering a pharmaceutically active

agent to a mammal.

27. A kit comprising a long-acting local anesthetic pharmaceutical
composition for inhibiting a cerebral neurovascular disorder and an applicator for

intranasally administering the composition to a patient.
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28. The kit of claim 27, wherein the applicator is selected from any one
of an anatomically-shaped applicator, a metered dose dispenser, a non-metered dose
dispenser, a squeezable dispenser, a pump dispenser, a spray dispenser, a foam
dispenser, a powder dispenser, an aerosol dispenser, a diépenser containing a
propellant, an inhalation dispenser, a patch comprising the composition, an implant
comprising the composition, a soft pipette with an elastomeric bulb in fluid
communication with a reservoir containing the composition, a dropper for directing the
composition past the conchae of the patient to a dorsonasal nerve structure, a swab
having an absorbent portion impregnated with the composition, a swab having an
anatomically-shaped portion comprising an absorbent portion impregnated with the
composition, and a swab having a compressed absorbent portion in fluid

communication with a reservoir containing the composition.
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