METHODS FOR AMELI ORATI NG PAI N AND DEVI CES FOR DELI VERI NG A MEDI CAMENT
TECHNI CAL FI ELD [ 0001] The enbodi nents descri bed herein relate generally to
devi ces awod amitheds for delivering medi canent - parti cul arcyjustévomwghiznot
exclusively, to delivering nedicanent for the managenent of pain associ ated
wi th headaches, facial aches, and the |ike. | NTRODUCTI ON [ 0002]

Conventional nethods for treating pain associated with headaches and faci al
aches are not as safe or effective as desired. By way of exanple,

non-steroi dal anti-inflanmmatory drugs (NSAIDs), such as the COX-2 brand of
medi cati ons, nust be used sparingly and only for short durations in view of
their potential for causing ulcers and heart attacks-a drawback that is

further conpounded by the inefficacy of these nmedications in a | arge nunber
of patients. The HP DSalr 06t AMELIORATKING RAIDNWINE PEMISGESWFORew of their
potential ly addictive proper OEHIVERINGIA MERIACANENTse of tryptam ne-based
drugs-which include but are not limted to sumatriptan (sold under the
tradenane | M TREXINWCAH BKEIIDi t hKI i ne) and zolmtriptan (sold under the
tradenane ZOM G by AstroZeneca)-is undesirable in view of the costliness
and pot enti al [090R] gh TBRERbegdinagnts deswibgd ligeein reategenerallyie dryiges hat has
been enpl oyedaﬁ@hem&.rf&ldé|lo&.ﬁwﬁeaﬁmeﬁ@segﬂuem%ﬁyVthéufqrﬂ?oifé%mgﬁe nd faci al

aches is known as an SPG In this approac anes ticis applied to
a sphenopal at forieliyering mewcerspm)fomheanpmgeémﬂntwpamtasaom@dwtﬂu cal

pr of essi onal , é’!b%cﬁé@'f&éi‘él'ééhé?sa?{dttﬁeﬂkémtt0” ti pped applicator soaked in
t he anesthetlc Into the nostri’l of a patient in order to apply the

anesthetic to the SPG Using the mddl e turbinate as an anatom cal
| andmar k, t helNSIRRBYWEHIANN-ti pped applicators are pushed upwards in what

l)?] Sﬁ:ent ' al 'fboﬁzfnl | ngoﬁ\(/jevn ir(])%gl r%tetrﬁgdgyor?rea%g pain assomate%emr/lg'ls very heavily

headaches and facial aches are not as safe or effective as desired. By way of
example, non-steroidal anti-inflammatory drugs (NSAIDs), such as the COX-2
brand of medications, must be used sparingly and only for short durations in
view of their potential for causing ulcers and heart attacks—a drawback that is
further compounded by the inefficacy of these medications in a large number
of patients. The use of narcotics is likewise undesirable in view of their
potentially addictive properties. In addition, the use of tryptamine-based
drugs—which include but are not limited to sumatriptan (sold under the
tradename IMITREX by GlaxoSmithKline) and zolmitriptan (sold under the
tradename ZOMIG by AstroZeneca)—is undesirable in view of the costliness
and potentially high toxicity of these drugs.

[0003] One method that has been employed for controlling the pain
associated with headaches and facial aches is known as an SPG block. In
this approach, anesthetic is applied to a sphenopalatine ganglion (SPG) of a
patient by a trained medical professional, who typically inserts a cotton-tipped
applicator soaked in the anesthetic into the nostril of a patient in order to apply
the anesthetic to the SPG. Using the middle turbinate as an anatomical
landmark, the soaked cotton-tipped applicators are pushed upwards in what is
essentially a blind advance (the success of which depends very heavily on the
skill and experience of the physician). Clearly, the efficacy and safety of this

procedure leave much to be desired. Moreover, the efficacy and safety of



skill and experience of the physician). Cearly, the efficacy and safety of
this procedure | eave much to be desired. Mreover, the efficacy and safety
of conventwonalo/@R@9bl ocks have been significantly conprecirasdoooysa39

| ong- hel d but m staken belief anongst clinicians that the SPGis |ocated
posterior to the superior turbinate-which it is not. SUMMARY [0004] The
scope of the present invention is defined solely by the appended cl ai s,
and is not affected to any degree by the statenments within this sumary.
[0005] A first nethod for anelioratingpain in a patient includes
introducing an injector through a nasal passage of the patient into a

regi on substantially nedial and/or posterior and/or inferior to a
sphenopal at i ncenrg'antjﬂriad)SPG blbbles rpmxeitmetn signifitathéy icomprangised byedilcragmeid from
the injector per d/ or teral ly. and/ nteri.orly tawar

sphenopal at i nl%&{d%'ﬁ{f??%ﬁe gt C'ﬂ%’%'igtaa{)ﬁﬂﬁ'?@#s '88??9 %Ftﬁﬂor 0 ﬁl carrent
to a patient d;upelneetﬂlrblh@teeeﬁ/hlchﬂﬁlmdﬁs (a) an injector containing a first
end configured to remai n outside a nasal passage of the patient and a
second end cog@Wr for entry into the nasal passage of the patient; and
(b) an introd figured for engagement with a nostril of the patient

and cont &l Megaapass AE YR Githe SR oEn idakhiied &96 vy L he T ector.

[ 0007] A secoh Vi ce I ng a medl canent ient in need

t her eof incl mn(iagi claims, rqr@ds opt aftasted ioiany dedree by therslatemenigwitid t o
remai n outsidg Jﬁ‘?rﬁ passage of the patient, a second end configured for
entry into the nasa assage of the patient, and a channel extending from
the first end0005] he Adicstrdetbnd farrainaliordtinguwaddinfaopatiest icluideg a nedi canment
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anteriorly tosuststiallsmediabpad/at posterimragion inferfidr)to ansphehopalatirer conf i gur ed

for engagenenéanvg\il“grk]l of'the patient; and delivering a medicament from the injector
superiorly and/or laterally and/or anteriorly towards the sphenopalatine
ganglion.
[0006] A first device for delivering a medicament to a patient in need
thereof includes (a) an injector containing a first end configured to remain
outside a nasal passage of the patient and a second end configured for entry
into the nasal passage of the patient; and (b) an introducer configured for
engagement with a nostril of the patient and containing a passageway
configured for slidably receiving the injector.
[0007] A second device for delivering a medicament to a patient in need
thereof includes (a) an injector containing a first end configured to remain
outside a nasal passage of the patient, a second end configured for entry into
the nasal passage of the patient, and a channel extending from the first end to
the second end and configured for receiving a medicament, wherein the
second end of the injector contains one or a plurality of apertures configured
for dispersing a medicament superiorly, laterally, and anteriorly towards a
sphenopalatine ganglion; (b) an introducer configured for engagement with a
nostril of the patient and containing a passageway configured for slidably
receiving the injector, a first portion contoured such that it is configured to be
complementary in shape to an interior of the nostril, and a second portion

containing a rounded convex portion and a substantially flat underside,



nostril of the patient and containing a passageway configured for slidably
receiving the injector, a first portion contoured such that it is

conf i gur estot2o10a40npl enentary in shape to an interior @eCTiuseomostisd |, and
a second portion containing a rounded convex portion and a substantially
flat underside,wherein a cross-sectional area of the first portion is

| arger than a crosssectional area of the second portion; and (c) a handle
connected to the introducer and containing a track configured to receive

t he passageway of the introducer. The ndle is configured for novenent
towards the patient's face, such that posterior novenent of the handle
noves the introducer into engagenent with the nostril of the patient. The

i njOI ector is npN&ell £cletwectiorl atearcﬁg@eh s pbition i@l@ﬁgmmma t:hssﬁngagemant
and an engagi osi tion ursuan the e erein the engagi ng
position is s?»%qygw@r%a F Seﬁ%‘i B?'%B %@?p%@gﬁlp&onpgctgﬁéo henopal ati ne
ganglion. [O00@@bddtes apaREnZRiimPS traek c@rﬁﬂﬁu‘réﬂ fbtﬂeaéiv@?méﬁpés!%a eWay bﬁthb

i ncl udes delivering a_nedi cament superiorly and/or |atera

anteriorly toMEPACErndhe bRBadlsinranfiaNeedian glovemens ongras eaben i ges cr i bed
herein. BRI ERg [dRSFEY FOEkANr %v’éh‘%n%\ﬁ\ém@ﬁdlbq{%&%s thé %tro%u%&qwﬁa a

cross-sectional side view of a device delivering a nedicament to a
patient in ne@wagﬁme@bwmpﬁh%moth qupqtle@ﬁ bhe triecteras mavepbledelverit i ent ' s

tril : j ' e FIG 2 sh
goirz)lss !sgcfllc%% op s‘ﬂ"o@#r\@/{iéed\?v %ﬁ ﬁggggﬂé?g% eriltegbéblmé gg%ﬁgnal ong ch v
line 2-2 . [omlrsqqntm tiae ngeigemsnh vheosis tseengaging pesiitn isisévated t he device
of FIG 1 aftr%ﬁd%maﬁ%ﬁg%%“ %fe't?&%ogﬁ%erel ngggga%%n% patl ent's nostril in

accordance w t escri be 4 shows a
cross-secti onio08] de @isswond metiwdler ameliofhtifg Gainin afnaeenttlhdudiest roducer has

been engaged wi,th.a patignt's nostri n fter the in has been noved
From e ot or o R Fledictshi S0 trakly A8 Sk ek dhant 1o e second
end of the inﬂhecsﬁohenafmbtmle,gangsdsreusmgac&mrbaasfdascﬂbedheréime

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 shows a cross-sectional side view of a device for delivering
a medicament to a patient in need thereof prior to insertion of the device into a
patient’s nostril in accordance with principles described herein.

[0010] FIG. 2 shows a cross-sectional top plan view of the device of FIG.
1 taken along the line 2—2.

[0011] FIG. 3 shows a cross-sectional side view of the device of FIG. 1
after the introducer has been engaged with a patient’s nostril in accordance
with principles described herein.

[0012] FIG. 4 shows a cross-sectional side view of the device of FIG. 1
after the introducer has been engaged with a patient’s nostril and after the
injector has been moved from its storage position to an engaging position that
positions the second end of the injector medial, posterior, and inferior to the
sphenopalatine ganglion.

[0013] FIG. 5 shows a median cross-sectional view of a human head with
the SPG 2 shown in its correct anatomical position posterior to the middle

turbinate 4.



sphenopal ati ne ganglion. [0013] FIG 5 shows a nedian cross-sectional view
of a human head with the SPG 2 shown in its correct anatom cal position
post eri orwbaotoma44¥vddl e t urbi nate 4. DETAI LED DESCRI PTI ORCraGebp/osaset of or e
unknown and highly effective nethods for aneliorating pain in a
patient-particularly though not exclusively the pain associated with
headaches, facial aches, and the |ike-and user-friendly devices enabling
facile adm nistration of medi canents in accordance with these nethods, have
been di scovered and are described hereifl. As further explai ned bel ow, the
met hods and devi ces descri bed herein enable delivery of a nedicanment
superiorly and/or laterally and/or anteriorly towards the sphenopal ati ne
gangl i on fronDETAIGEDNDESGRIBTION | y nedi al and/or posterior and/or
inferior to the s heno al afi ne ganglion. The methods and devices may

provi de pati efft%d4 bf%rﬂpw%Hgk@%@@ bighly&fiestiva mathpds farameiRrating an sPG

bl ock-parti Cubﬁh||rYa%ﬁ§ntLrt?4m&ﬁéHybtﬁo@§FPh6’tYé%@lJ§We@ tﬁé]paincés%ﬁc@w\ﬂfh directly

by a patient W thout the assistance or supervision of a trained nedical

pr of essi onal . h¢aRLHES, Aamalsaf@eﬁear@l the likere-aprussefrienddeyises waaklienopal at i ne
ganglion” andggdhgRfni (51 sél"é‘ﬁen B 5:% @Ig%C&I%%ﬁF?%ﬁ tﬁéjﬁetrﬂgfthgﬁﬁ negey of a
e eth

medi canment are | nten to inc rtselfT as we
pt er ygopal at i beert diseevergd amd a@mﬂbfﬁéheﬂe@ ahwifurther exmi@inep helawi the f or anen.

[0016] By v Rinde L8 daoicbORes il o UMan® JHELIDEheaggYL Onal Vi e

of a human hex at” correc ent {7es on o PG 2 as
bei ng post er i supetriorly hadier tklkbrelly amdfonmterIQrJWWaMerspbendrxalatllne superi or

bi 6 . brif
blate o as. veor Bligh BB b Sebsia el i M0y Ralghe i erasiahs 6. *the
correct |ocat ihempbénmﬂraeat&é@a&gilen.athelaielthodsfafrmledevicmsemal pryvide patiémte pl ane
of the draw ng-|i
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erroneousl y hehet that can be employed by a clinician and/or directly by a patient without
the assistance or supervision of a trained medical professional.
[0015] As used herein, the phrase “towards the sphenopalatine ganglion”
and similar such phrases used in reference to the delivery of a medicament
are intended to include the SPG itself as well as the pterygopalatine fossa
which houses the SPG and the sphenopalatine foramen.
[0016] By way of introduction, FIG. 5 shows a median cross-sectional
view of a human head that correctly identifies the location of the SPG 2 as
being posterior to the middle turbinate 4—not posterior to the superior
turbinate 6 or at the apex 8 of the nasal cavity in proximity to cribriform plate 9
as various clinicians have erroneously thought. In addition, the correct
location of the SPG 2 is actually offset laterally from the plane of the
drawing—in other words, the SPG does not lie in a two-dimensional plane
with respect to the depicted cross-section, as has also been erroneously held
by various clinicians.
[0017] In United States Patent No. 4,886,493, Jordan Yee describes a
process for performing an SPG block in which a tube is inserted through the
nostril of a patient in an attempt to deliver medication to the pterygopalatine
fossa, which houses the SPG. Unfortunately, as shown in FIG. 3 of U.S.
Patent No. 4,886,493, the location of the pterygopalatine fossa (18) has been

misidentified as lying posterior to the superior turbinate and in an x-y plane



by various clinicians. [0017] In United States Patent No. 4,886,493, Jordan
Yee descri bes a process for performng an SPG block in which a tube is

I nsert ed worowgh444pe nostril of a patient in an attenpt PCO/USI00WET139

medi cation to the pterygopal ati ne fossa, which houses the SPG
Unfortunately, as shown in FIG 3 of U S. Patent No. 4,886,493, the

| ocati on of the pterygopal atine fossa (18) has been msidentified as |ying
posterior to the superior turbinate and in an x-y planeaccessible by a
straight line fromthe nostril via a tupe (11). As a result of this

m sunder standing-in addition to the expected |ack of efficacy one would
expect fromdelivering nedication to the wong |ocation-the term nal end
(13) of the Yawedsibledsy &eﬁnaighmmeiftanmm%/nmsltmm awtra)(rlﬂ AcAs ageduiteofdieii cat e

cribriformpl ate. ce.the crj rlform ' | ike and in

communi cat i on%”PH§rSﬂa£d+WgonP£dd ’88&06??6? gqﬂla?ﬂ(o §Mcacy Qe WQHIY v danger ous
to introduce enpest fnemldeavermgoheaneaﬁmom:tne wyoriglothtich—pihatternsihaicmdt hey can
easily penetr h,to the fronta 0 States Pat ent
No. 6,491 94@%@9 q(u 1G9 CAMKH RET W&B%%toaqpni?%@gg’?ﬁ& I ocedure for
per form ng ancrmrm @aie sunce:m@tdr@ﬁforﬁqqalétaas Jiegelkatapatin QGmﬁ{UnR%‘ﬂoﬂbOVe

U. S. Patent pears to recognize the | ateral offset of

the SPG si nceWil?th?efm'?'B%Qe %f tE%lb{}%H it igteremelyfrngerUsdatintiRsige (100) f or

i ntroduci ng ageshheics f cIbbd B! 8l this %té”sln%é'tble)l&ﬁéﬁ%lﬁ%@h@t@ét@”t t he
Levin patent also fails to recognize that the correct |ocation of the SPG

i's posterior hEudhdodheitipaiatlgbei nat e-not at the apex of the nasal cavity as
Soous 1N S robhep! -BHitdy 3RAePaRAPRL! 6291 OISR ificdlh, LR T2 1] nes

20-22). Thus, as 1n the case of Yee 'pat ent e process descrlbed in
the Levin patféﬁﬁcrlbﬁ?ﬁ:éﬂ a@%mntl\rewmrpoeldwesforanermnmmm PRGduddky dnicagtrarévi ce in

danger ousl Y. SR vaE Yeidf bkedheliBoie | U'S, PRI RZbagtdid &t bntlrd 6

attendant risks and dinmnis I'cacT €S assocl a erew
Uni t ed St at esrePagrize th\ﬂdateﬁal@B‘BeEOGZh@SPGasecegmdelsctrrbeAatmmMraﬂar tlikescri bes a

device for deétfa\f&{t b%gy W)Q&qﬁﬁé&cﬁrﬂfgnesﬂwetlca%for?u%a ely S mllarly to the
Yee patent, the Levin patent also fails to recognize that the correct location of
the SPG is posterior to the middle turbinate—not at the apex of the nasal
cavity as shown in FIG. 4A of Levin and as described therein (e.g., col. 72,
lines 20-22). Thus, as in the case of the Yee patent, the process described in
the Levin patent once again introduces an anesthetic delivering device in
dangerously close proximity to the cribriform plate with all of the attendant
risks and diminished efficacies associated therewith.
[0019] United States Patent No. 6,322,542 B1, assigned to AstraZeneca,
describes a device for delivering medicaments into the nasal cavity of a
patient. Although the stated objective of this device is to effectively deliver
medicament to the posterior region of the nasal cavity (col. 1, lines 29-32), its
configuration (e.g., the linearity of tubular member 35) is ill-adapted to
delivering medicament to or in proximity to the SPG. Rather, medicament will
be delivered largely to the region 7 shown in FIG. 5 of the present application.
The delivery of anesthetics in proximity to the region 7 is highly undesirable
inasmuch as the anesthetics can readily suppress the gag reflex, thereby
creating a risk of aspiration pneumonia.
[0020] While neither desiring to be bound by any particular theory, nor

intending to affect in any measure the scope of the appended claims or their



patient. Although the stated objective of this device is to effectively
deliver nedicanent to the posterior region of the nasal cavity (col. 1,

| i nes 29-w8@)2p10/tis44gonfi guration (e.g., the linearity of pcwhuskew/osaaber 35)
is ill-adapted to delivering nedicament to or in proximty to the SPG

Rat her, medi cament will be delivered largely to the region 7 shown in FIG
5 of the present application. The delivery of anesthetics in proximty to
the region 7 is highly undesirable inasnuch as the anesthetics can readily
suppress the gag reflex, thereby creatigng a risk of aspiration pneunoni a.
[ 0020] Wile neither desiring to be bound by any particular theory, nor
intending to affect in any neasure the scope of the appended clains or

t hei requi val eefmfwaleﬂ’(s: the ffllowiinggb dkg kagynd umfd rraitf cor isprovided regpirding ded

regardi ng present der st andi of the t of the in order to
further ol ol aperind RSN Be ralo e FBR 876 8 ot o deq

her ei nbel ow. ¢I06a4te tﬁ'éldeﬁﬁ’@tléﬁbsmemsmdmh@dﬁpmgmlaalh@telmmelmngI i (ﬁn) is
t he | ar gest of utside the cranial cavit nd.lies in the

bt erygopar at HA8Z b s a TP E S0 BisHioaT Merey 9apai SO MU oxi mat of y
2- cm high. Tamyest gfovp @pabalohs@ufspisSiheicfariarc@omean@MLihites | y by the
posterior wall of the nmaxillary sinus, posteriorly by the nedial plate of

the pterygoi PiprEeRating{ogsa, which |z Q%O)ﬁ@ﬁﬁé)h&cﬁh‘{v@? %@Fjeﬁp@r%m?‘ﬁé’ #al atine

bone, and supghihgh. YTHYptERQopRBEMOIcdsS §s'1$b?der'eata?1'fé’?flo|rl ttlliléep@ét@l“lé(rgopal atine
fossa conmunicates with the Infratenporal fossa. r]v he SPG wi thin the

fossa i s | ocavaboffbemaxlgry sipus.estsrigdy by the medigt @‘atﬁo tthe Pies¥a0idnd |ies a
few mllimet eb’r%césslrr{gm&ll by tﬁ@})e%ﬁﬁ&cﬁl‘ér biage bthe %Iatnﬂé‘%@he sa. The SPG

has a conpl ex neur al cen ef and tiple connectlons i s suspended
from t he maxisurgrigribbyierspheneidi sipis dateraby, jee atemg@@ai@tm f@@pal atine fossa

via the ptery, r dial to the naxillary branch
&%ﬂh AELERE vﬂﬂ tME ﬁ'lfra‘?ém%{))r‘gﬁ%r &%

when viewed in the saggit ane rorly, the SPGis connected to the
vi di an nerve.[00R2] SPGThe§€IG‘WHﬂaB tles fossa it lobatad pheteriantd themiddle he superi or

posterior latgral.i0asdle A Y AIEY millimeters (1 mm to 5 mm) deep to the

lateral nasal mucosa. The SPG has a complex neural center and multiple
connections. The SPG is suspended from the maxillary branch of trigeminal
nerve at the pterygopalatine fossa via the pterygopalatine nerves, and lies
medial to the maxillary branch when viewed in the saggital plane. Posteriorly,
the SPG is connected to the vidian nerve. The SPG itself has efferent
branches and forms the superior posterior lateral nasal and pharyngeal
nerves. Caudally, the ganglion (SPG) is in direct connection with the greater
and lesser palatine nerves.

[0023] The SPG has sensory, motor and autonomic components. The
sensory fibers arise from the maxillary nerve, pass through the SPG, and are
distributed to the nasal membranes, the soft palate and some parts of the
pharynx. A few motor nerves are also believed to be carried with the sensory
trunks.

[0024] The autonomic innervations of the SPG are more complex. The
sympathetic component begins with preganglionic sympathetic fibers
originating in the upper thoracic spinal cord, forming the white ramie
communicantes, coursing through the sympathetic ganglion, where the
preganglionic fibers synapse with the postganglionic ones. The

postganglionic fibers then join the carotid nerves before branching off and



nerves. Caudally, the ganglion (SPG is in direct connection with the
greater and |l esser palatine nerves. [0023] The SPG has sensory, notor and
aut onom cwoanpaneabs. The sensory fibers arise fromtheproaiskéoanyiiser ve,
pass through the SPG and are distributed to the nasal nenbranes, the soft
pal ate and sonme parts of the pharynx. A few notor nerves are al so believed
to be carried with the sensory trunks. [0024] The autonom c innervations of
the SPG are nore conplex. The synpathetic conponent begins with
preganglionic synpathetic fibers originating in the upper thoracic spinal
cord, formng the white ram e conmuni cantes, coursing through the

synpat heti ¢ ganglion, where the preganglionic fibers synapse with the

post gangl i oni rawiieg thr76hgh ﬁmde;ﬁmsﬂtiasal and vidiensietvean Thei postdamglieniot i d nerves

bef ore branchin f.andtraveli thro t he etr sal and i di an
nerves. The p%’gﬁ%%hatl'q BHYES EW& Talva ﬁzfﬂwghgb%g? ﬁlé“fay 9 t hr ough
the SPG on thak:nmwamamah@aat@lcarnurmhatgbmo@ad nasal andf pal ati ne mrJ]cosa
[ 0025] The SP usu consi d ar asynpat hetic in nctlon The

par asynpat het 39231) o DRSFS RssanG S0ty deTad ograsymathetc it 1GEIPN. nhene
superior sali pafa@ymmu@h@c@n bt bf 8P @stuw&ugéhgaaomrdrbmmﬁethe faci al
nerve (VII) before formng greater petrosal nerve to formthe vidian

nerve, which B#RESOM ﬁa|tVH8>"BPE¥'eW thenriraves theonghiagrprtiemer the &agidldiereni ¢ fi bers
synapse with (\hﬁ'b"efo?@%rg'ﬁ’f@fh'ecg?éﬁepEéﬁésaﬁﬁé’rvﬁqmdr%eQ/ﬂilérpnérk}@ \Dﬁéﬁll

mucosa, and one branch travels with the nmaxillary nerve to the |acrinal
gl and. [0026] ewﬁlwt'ﬁ%f’é:‘no\(vﬁbmtth%ga@@m ihei paganayoeic fikaes sysgaseiwds of the

current!y- el fhely e{g'aﬁa%afn@%@e%tan'a% ohfuSPRIOIE Rlaf HEc¥aCand oig! € and

effective ane atiron aln can be ac |ev as a resu using the
devi ces and nbrtanolmtramjswthbwmlllew nexve kothghaciimalglasslent at i ve devi ce 10

W !l be descrtﬂtﬁ??v n Evﬁ{rfas%%néft Fld@f”aﬂoﬁ abobe'a%dtrgg? e%é@clﬁ tOOd t hat

this representa e device IS rative a {'&f nati ve
st ruct ur es cagurrently-held theories respectmg the anatomy of the SPG, a safe and

effective amelioration of pain can be achieved as a result of using the devices
and methods described below. Although a representative device 10 will be
described in reference to FIGS. 1-4, itis to be understood that this
representative device is merely illustrative and that alternative structures can
likewise be utilized for delivering a medicament in accordance with principles
described herein. It is to be understood that elements and features of the
various representative devices described below may be combined in different
ways to produce new embodiments that likewise fall within the scope of the
present teachings. The drawings and the description below have been
provided solely by way of illustration, and are not intended to limit the scope of
the appended claims or their equivalents.

[0027] FIGS. 1-4 show a representative device 10 for delivering a
medicament to a patient in need thereof. The device 10 includes an injector
12 comprising a first end 29 configured to remain outside a nasal passage of
the patient and a second end 30 configured for entry into the nasal passage of
the patient. Device 10 further includes an introducer 18 configured for
engagement with a nostril of the patient and comprising a passageway 48
configured for slidably receiving the injector 12. The injector 12 is moveable
between a storage position (best shown by FIG. 1) preceding engagement of

introducer 18 with a patient’s nostril, and an engaging position (best shown by



| i kew se be utilized for delivering a nedicanent in accordance with
principles described herein. It is to be understood that el enents and

f eat ur es Wb 20t 1¥@Pi ous representati ve devi ces descri beacCinalsoawsmapsbe
conbined in different ways to produce new enbodi nents that |ikew se fall

wi thin the scope of the present teachings. The draw ngs and the description
bel ow have been provided solely by way of illustration, and are not
intended to limt the scope of the appended clains or their equivalents.
[0027] FIGS. 1-4 show a representative_glevice 10 for delivering a

medi canent to a patient in need thereof. The device 10 includes an injector
12 conprising a first end 29 configured to renmain outside a nasal passage
of the patienFlGa parsslanbto(brtgagemﬁntm‘rirhﬁr@iuced18withebm patiant's mostnie nasal
passage of thﬁ patient . Viifel 10 furt Ff |tnc dei ag i_nt rodycer t '
configured folC¥RYdgERUhINSIRTA eé’gﬁ‘%‘ﬂ‘?[‘ OfJRtraqHeep 18 WA RATENED AR si ng a
passageway 48theamettori2ek cﬁeyrablyirdahtamerdecalIaamortéwmnénmets@crraga. The
injector 12 is npveabl e bet posi by FIG 1)

1 1 be
pr ecedi ng engBBIRRPSBrSOMY rIcE 7 WRHAES RSN Ro Ve ot S1dRo g o
engagi ng_posi péstibr (Best sHopMBy PIC-UPunddr tRE BFEth dfa REAGESEME  Of

introducer 18 with the patient's nostril. However, upon the initial
engagenent of MAPFiIBENES fhe1enaading resiian of nieatond srsituatediaedial WV er 12 i s

desi rably mai pfdopRAMBISPEAH other eﬁbb&ﬁ%h'té‘ tife SAGHARLoRRINt dfH)eétBEST Shown
by FIG 3) until it is deliberately noved to an enga i ng position (best

shown by FI G 12s sitated medialdinferiari 3 pesteriaide the $RGsasrbestitbowniynt s, t he

engagi ng posigjpn of injector 12 is situated nedial and/or inferior to the
SPG In other errbodl ments, the engaging position of injector 12 is situated
medi al , i nf er[0828] andpreélhetmnttbeph@ssptatoragetmsmoe‘rmoh“ebgaglnga 4. [0028]

A used et ol oiddle oL B3R O1AGR. ARSI Ao BAAHERORANAS ML o7 2re
each intended 10 enconpass nu e p05| I ons hrn-a se range. For
exanpl e, in sramgeefboexarmaplesin stohe efegodiments, Vbreidﬂgréen}oeahioh n11@ctors1knst ended

into the nOSt&ténaoefd i%toftihcra?‘utosf?ﬁ%% $H }st f)gtle%t (ea1 %hc'hlllg)) WIWI vary Y¥&th¥ne {romthe
degree to which injector 12 is extended into the nostril of a second patient
(e.g., an adult male). Notwithstanding, the phrase “engaging position” is
intended to encompass many variations in the precise position of injector 12
within the nostril, any of which are properly regarded as being medial and/or
posterior and/or inferior to the SPG. In some embodiments, injector 12 is not
slidable within introducer 18 but rather is fixed in a predetermined position so
as to be medial and/or inferior to the SPG upon engagement of introducer 18
with a patient’s nostril. In other embodiments, injector 12 is not slidable within
introducer 18 but rather is fixed in a predetermined position so as to be
medial, posterior, and inferior to the SPG upon engagement of introducer 18
with a patient’s nostril.
[0029] The injector 12 comprises a tubular section 24 (a so-called cobra
tube in recognition of the tube’s extensibility) that includes a channel 22
extending from first end 29 to second end 30 and configured for receiving a
medicament. In some embodiments, tubular section 24 has an outer diameter
of about 5 mm and channel 22 has an inner diameter of about 2 mm.
Throughout this description, measurements and distances such as the
diameters just given are to be strictly regarded as being merely representative

and in no way limiting and/or fixed. Considerable variation in all



degree to which injector 12 is extended into the nostril of a second
patient (e.g., an adult male). Notw thstandi ng, the phrase "engagi ng

posi ti on"wooimtieraded t 0 enconpass many variations in treTaSe@YAL1I1PDSi tion
of injector 12 within the nostril, any of which are properly regarded as
bei ng nedi al and/or posterior and/or inferior to the SPG In sone

enbodi nents, injector 12 is not slidable within introducer 18 but rather is
fixed in a predeternmi ned position so as to be nedial and/or inferior to the
SPG upon engagenent of introducer 18 wigh a patient's nostril. In other
enbodi nments, injector 12 is not slidable within introducer 18 but rather is
fixed in a predeterm ned position so as to be nedial, posterior, and
inferior to theaShkemgntamhdiaaoesprovfdedrnin thisldesoripfiBn isi gdssible)asivgint ' s

nostril. [0029] The injector 12 conprises a .tubular section 24 (a so-called
cobra tube ingﬁl’é ‘r‘niaf’*’@ﬁ'ag?d hang gg%“dg‘a&(?glﬁmgﬁtﬁ?laﬁ y) that includes a
channel 22 ex{om3d] ng firi 6é iehidodBnehtd Ihe 8esaost 3000f idRcind2eenfdirgur ed for
receiving a nedic . sone. enbodi nents, tubuyl ar. section 24 has an

nt. In 119]
out er di anet ef ”8?-%% Vg amiinsd that sanginsore i@ RIWality RIAPEIWRESEr of about

2 nmm Thr O!JQh@éHﬂghFéosfoﬁgér%K/inEté 1ABdicHRBRLSERBHY aRder BtFhigngRFosuch as the
dianeters just given are to be strictly regarded as being nerely

representat i véntgf‘i@m{ fowasds ke SRGH In srn@ sEPediments dozdg S lgeprfiguéed ar i at i on

in allneasur efB?BFFay%% AledicanfeRBlald Al &ifford SipeRbsy #eaFdd Pl PG| shdpRssi bl e,
as wll be readily appreciated by one of ordinary skill 1n the art. [0030]

I n sone enbodpifehe@bodiments torde @8ds sonfiguredhioespigyinga medicamast a nozzl e 28
having a tip %@rglﬁ}gguﬁ%@i 0S4 Qﬁlt%ripfl’l %“%I&gﬁggiépb_of apertures 36 configured
’ ’ yan Tor

for spraying a nedi canent “superi or l'aterally and/or anteriorly
towards the SH@31] n sdnweoreeieothodnenis, nasziel 28 @dends at@nfupyaréanglerofspr ayi ng
a medi canent : I r [Peld i t her
enbodi nment s, k]g@rﬁt@hiénfggéogﬁfeﬁgﬂg%%%oég?‘g[,r}d%ogrﬁé;grryggﬁgnammno?g eral ly,
superiorly, aR8leatendsina lajerahaatedior,tamd sBp&ior d@Bli¢n drarsamge effbodi nent s,

nozzle 28 ext %rc]:ﬁir?atl%k rgr?giHé)%rrndabao'aghg dggrees to about 60 degrees to _
accommodate varying patient anatomies in which the SPG resides in a lateral
cave posterior to the middle turbinate. In some embodiments, nozzle 28 has
a length ranging from about 2 mm to about 5 mm. In some embodiments,
injector 12 is designed to exhibit handedness, such that in some
embodiments, injector 12 is configured for engagement with a left-side nostril
of a patient, whereas in other embodiments, injector 12 is configured for
engagement with a right-side nostril of the patient (with the contour of a left-
handed injector being generally complementary to the contour of a right-
handed injector).
[0032] The introducer 18 can be aimed into a nostril to provide a
horizontal pathway substantially parallel to the bottom of the nasal cavity or
floor of the nose—such that introducer 18 is supported on the bottom of the
nasal cavity—to a position medial to the inferior turbinate. This self-seating
feature of introducer 18 facilitates quick and accurate usage by a patient
without necessitating supervision from a medical professional. In some
embodiments, introducer 18 provides an extended pathway of between about
1.5 cm and about 2 cm into the nostril. Once introducer 18 is placed firmly
against the nose, the tip of the nose will tend to point superiorly. The tubular

section 24 of injector 12 can then be pushed partially or completely into the



i nclination fromsecond end 30 of injector 12. In sonme enbodi ments, nozzle
28 extends in a lateral, anterior, and superior direction at an angle of

i ncli natiwo 20enmgi43g from about 45 degrees to about 60 degTram2000051139
accommodat e varying patient anatomes in which the SPGresides in a |lateral
cave posterior to the mddle turbinate. In sone enbodi nents, nozzle 28 has
a length ranging fromabout 2 mMmmto about 5 nm In sone enbodi nents,
injector 12 is designed to exhibit handedness, such that in sone

enbodi ments, injector 12 is configuredqfor engagenent with a |left-side
nostril of a patient, whereas in other enbodi ments, injector 12 is
configured for engagenent with a right-side nostril of the patient (with
the contour oback dfdfie hestdiednionjerdd accdremndatgene sighitly cooegirateatodthe t o t he

contour of a i ht handed i.nj ect or 0032 L Nt e ai ned
hro s nost i PPt BRGNS I EhE e hE-Saabwage LLMERRIFR e BT 2T el 1o
t he bottom ofnésh;anrmajrv@caylmmwtrfehpgraterfal rﬁdwnlrmwoawtb albatt 20ntroducer 18
i's supported n the gott 0osition ial to the

o rer PR o Sl BRbE BB sefr 28 Rrin B0uHe G e AR thah PRl | | {at oo

qui ck and accgglipbrdusane SPG RomRaiozeiBt28vh tehet the@ssei SRS lbl&kﬁ?ﬂ#fé&ﬂ sion
froma nmedical professiognal. In sonme enbodi nents, introducer 18 provides an

ext ended pat h\ReSPTF epBedigiehtsagsvice 1045 provisied WHAR optional $aiety abHE SRSt ri | .

Once i ntroducgpp ISlim# tHd @)&66&cff'trra%ynﬁagﬁé'ﬁ%trlt5\%”89@% lﬁj&ﬁortﬂ) of the nose
wil | tendto&olnt superiorly. The tubul ar section ector 12 can

t hen be pushel®08akt i aﬁﬁ@e&shﬁy\{f’pﬂ)&éf@@ i 8t and ﬁe'BH@‘RUC@f 13@@” gfinst 1 n
order to accoggmeis ahB% s%,lcbﬁ@b bitiof48Y sa%tern@odaﬁmé éeﬁo%ys@&mﬂ%gtow of

t he nose, the passageway ular section I'i'es can curved
slightly to taréauogsﬁtsrtap@pal44ns)ﬁrg¢nth@wamse@mml@b@ﬁm sze@oa@gﬁ@l@g Once

t ubul ar secti £ %"'@%mbggme“*s‘)rﬁhﬁ%g@ﬂ} egggg@ r%ﬁ‘{r;cél ngele% %I ver ed to

t he SPG from nozzl exert 't I n some
enbodi nent s, ciourel6l@niiguredde bdedmplerherdarydpishapamto ammaryorabthrerrent stop to

limt the emﬁ&ttril%fo atsrtgvsﬁl)sljaHﬁﬁlytéaﬂfd?%sthérjebvitﬁy‘m L:&R«L:%ﬁb%d‘rﬂérﬁgt or 12.
narrow second portion 38 has a rounded convex portion 39 and an underside
40 having a generally flat surface 42. The passageway 48 of introducer 18
slidably receives tubular section 24 of injector 12 and, in some embodiments,
has a diameter of between about 6 mm and about 7 mm. In some
embodiments, second portion 38 of introducer 18 contains a nostril-engaging
tip that extends from about 1 cm to about 3 cm. In some embodiments, first
portion 44 of introducer 18 extends from about 2 cm to about 3 cm. In some
embodiments, introducer 18 is designed to exhibit handedness, such that in
some embodiments, introducer 18 is configured for engagement with a left-
side nostril of a patient, whereas in other embodiments, introducer 18 is
configured for engagement with a right-side nostril of the patient (with the
contour of a left-handed introducer being generally complementary to the
contour of a right-handed introducer).

[0034] In some embodiments, device 10 further includes a container 14
in communication with first end 29 and channel 22 of injector 12, which is
configured for holding a medicament 16 (e.g., anesthetic). In some
embodiments, as shown in FIGS. 1, 3, and 4, container 14 is supported on a
stem 26 having a lower section 31 which, in some embodiments, has an outer

diameter substantially the same as that of tubular section 24. Lower section



[ 0033] As best shown by FIGS. 1, 3, and 4, introducer 18 contains a first
portion 44 and a second portion 38. In sone enbodi nents, a cross-sectional
area of fwobiopasddbon 44 is |larger than a cross-secti onaCtarse@nsiisecond
portion 38. In some enbodi ments, first portion 44 is generally concave and
has a contour 46 configured to be conplenentary in shape to an interior of
the nostril so as to substantially conformtherewith. In sone enbodi nents,
narrow second portion 38 has a rounded convex portion 39 and an undersi de
40 having a generally flat surface 42. qfhe passageway 48 of introducer 18
slidably receives tubular section 24 of injector 12 and, in sone

enbodi nents, has a dianeter of between about 6 mmand about 7 mm In sone
enbodi ments, 3tcamexipod butwvardlg anfl/ar npwadile end/dBatcamaragle sf iaclkiradibni | - engagi ng

tip that extends fr.om 1 bout 3 cm | n sone enbodinents, first
borti on. 44 of P FTI 2 Y iniggBEh2 and. 8 omd siBodBeR® BarkeR WERM °1 1 cone
enbodi ment s, upder adotiver 32LBavirsy deen@r@zﬂfmametdglcbnﬁgdnemdﬁmews,anmﬁlbttlha]E in
soneenbodine |ntrod 8is nfi gur r engagenment. with a left
ST e mooo 5 Stcanninarts Apdloans® tuerasc i D ven et Siuner 16 1 s
configured f Oéxt@mwa@tamy anuﬁohupwaﬂdq;ﬁéncﬁem dnosrgle bf inklinahien.pati ent (with
the contour of a |eft-handed introducer being generally conplenentary to

the contour ok0035} i ghin $RIARYEMPPAIMESYR CoP) a'”e[rgéiéﬁ}’p?rﬁt”é%)‘rﬁo@?ﬁ%ﬁﬂvnent s,

device 10 f Urhb@ﬁted%@bﬂ%ﬁlsé s@@tﬁ\*e@'t@@bﬁér"stérﬂ SCRfieR82 ‘a‘ﬁ& &somnwmt ﬂﬂarﬁélrySt end
29 and channel 22 of injector , I's configured f

nedi cament 16filed wth a medicement 4. Sincesontrinaridds rfeq‘vnrgmua@a%quwﬁhl n FI GS. 1,
3, and 4, C&@lﬁbﬁfiofllfrbgbf%rﬁﬂpﬁ’i%fcﬁﬁlleﬂmé‘c%ﬁ B ey I'BEI LfP%(le section 3
od dntia ly

1 which, in sone e has an outer anet er su the sane
as that of tuseetion 24@edireleased th_@morzee@ftm@r@:ﬂpectﬂrsm@fﬁwzal@t%ardly and/ or

upwardly and/ @6nt§ﬁweﬁ‘i’4%§9'b§ f8rfméd‘c9f' s r%tafl BPfl'H‘e lﬂkés%noeéﬁbt%eghaw | njector 12

and, in sone enbodi nents, connects WI Sec ng an
enl arged di ans;:tLelezabjafangm em$or12®bb|faelltaw madlbemesedeﬂf/erc/ommanhaenell4

Anal ogous to ﬁf)\’\fﬁrso% éthle%e}its WBR&Iner 54 ér%%la%%d%@% port (not shown),
such that a medicament can be introduced through the port into upper section
32 by a delivery device such as a syringe.

[0036] In some embodiments, device 10 further includes an optional
handle 20 connected to a rear portion of introducer 18 adjacent first portion
44. The handle 20 includes an upwardly facing groove 50 that provides a
track 52 configured to receive and in communication with passageway 48 of
introducer 18 to slidably receive tubular section 24 of injector 12. In some
embodiments, track 52 has a depth or width of between about 6 mm and
about 7 mm. Handle 20 is configured for movement towards a patient’s face,
such that posterior movement of handle 20 moves introducer 18 into
engagement with the nostril of the patient.

[0037] Injector 12, introducer 18, and handle 20 can be formed from all
manner of materials including but not limited to flexible, rigid or semi-rigid
polymeric materials (e.g., plastics, rubbers, etc.), metals and alloys thereof,
and the like, and combinations thereof. In some embodiments, injector 12 is
formed of a flexible plastic, introducer 18 is formed of an elastomeric and/or
resilient plastic or rubber, and handle 20 is formed of plastic. In some
embodiments, one or more of injector 12, introducer 18, and handle 20 is

designed from a material so as to be disposable and/or biodegradable.



extend outwardly and/or upwardly and/or at an angle of inclination. [0035]
In sonme enbodi nents, container 14 is operatively connected, nounted or

ot herw seweeaouvmai4bo upper stem section 32 and is fullypror/ysasmioaiBy filled
wi th a nedicament 16. Since container 14 is in conmmunication w th channel
22 of injector 12, nedicanent 16 can be delivered al ong tubul ar section 24
and rel eased through one or nore apertures 36 of nozzle 28. Container 14
can be forned of plastic, nmetal or the like, and can be squeezabl e and/ or
pressurized to facilitate nmedi canent debpivery into channel 22. In sone
enbodi nents, container 14 is replaced by a port (not shown), such that a
nmedi canent can be introduced through the port into upper section 32 by a
del i very devi[9838lLich ¥#ila tbg réeprgeentdtde3Bvicer Gsdeseriked alokveecanshe gead ce 10

further incluge otlon ndl 2 rt| nof

I nt roducer 18%a “2% ePlcPE‘Ienggffe”g’ y%ﬂ%’rﬂag&ﬁﬁﬂa@ %ntgﬁ%mp i upwar dl'y
faci ng gr;)ovespﬁiénbbalaturm gangliea oaatpaaerkttnﬁzccmdém%é\w?dtnelcprg\eﬁnwmtand in
conmuni cat i on i nt roducer 0 S a recei ve

Comul e Cater Mot R SRR stlofied A RE N ER R T nb Ry Ee e SRudg S e
depth or wi dtébd@fndugmmﬂaabmgry6 mm and about 7 nmm Handle 20 is

configured fo venent ovvards patient's face, such that posterior
nmovenment of h@ﬁg&e 20 F?Wet%y WRY PostReRIe B dpliery @h@é@éﬁ@rﬁcq}(h"?%p?rﬁ@“ nostril

of the patienjt.orleQ¥élentiBicBhfidured for inddirtic?AHERS Bé&nt@'ﬁ@st’ﬁﬁ-ﬂdhﬁo £@n be
forrredfromall manner of materials including but not limted flexible,

rigid or senitheiageledinzsiestd Rropiged ondhe seeong. endpﬁ%%ftlmegtorﬂ&mn@e etc.),
metal s and al rkcsué%dtmﬁrfe@%ubs’:taﬁnéup%yﬂ.ddﬂ%an (@rbd ;%m%f BRbi-OMshel b&Qhg. | N Some

enbodi ments, injector 12 is forned e plastic, introducer 18 is
formed of an E‘F%@@'Uﬁé‘rﬁubeézﬁﬂb@rfomé@ @faeﬂﬂthie Qé’éﬁif@l égid mesevis! (suphcashandl e 20

|t roducer 18P a i iRLRSE pE TN p SUBEtRlaTanEa AL BR A o *
di sposabl e amffangenientehiladuits sofpeIBkitivhiwitain the hogping dehteadily e deV| ce 10
descri bed abo‘é@to?@rptoqg &ﬁ@éjd configuration when extended from the housing into an

engaging position. In such a device, one or more internal surfaces of the

external housing acts to straighten or restrain—completely or at least

partially—the inherent curvature of the delivery tube until such time as the

delivery tube is moved to an engaging position, whereupon the curvature of

the tube is restored. In some embodiments, at least a portion of the delivery

tube (e.g., the end designed to emit medicament) can be expandable if

desired (e.g., when air, oxygen and/or other gases, and/or medicaments are

forced through the tube under pressure).

[0040] By providing one or more optional indiciai markings on the

cylindrical housing described above, a user can readily identify the direction of

curvature of the delivery tube 'stored inside, such that by turning the housing

around and arc of 360 degrees, the user can select any desired direction of

spray for delivering a medicament through the delivery tube. Simply by

rotating the housing, the direction of spray can be incrementally changed

through a continuous arc between 0 degrees and 360 degrees inclusive. In

design, one end of the housing can be fitted with a luer lock configured to

engage with a syringe containing the medicament. Alternatively, the end of

the housing configured to remain outside the nostril can be fitted with a



to deliver a nedicanent superiorly and/or laterally and/or anteriorly
towar ds a sphenopal atine ganglion of a patient in accordance wth the

pri nci pl esogeto/fiersdh herein, alternative structures canPCTRSmw@51189
enployed to simlarly acconplish such a delivery. [0039] Solely by way of
exanpl e, a delivery tube having a curved portion at one of its ends
configured for insertion into a patient's nostril-anal ogous to the angl ed
nozzl e 28 provided on the second end 30 of injector 12-can be housed within
a substantially cylindrical (e.g., penq30r cigar-shaped) housing. The
delivery tube can be fornmed of a flexible or sem-rigid material (such as a
pl astic) such that it can be maintained in a substantially |inear or

non- curved ar septge e stmilanisbieh menitirgne thoeugewliok iatredicanertti aanttiee  housi ng but

readily restol i r\E figurafi.on when extended fromthe housing
into an engag'ﬁﬁgd%c%gi'ﬁ%c}ﬁgdfgﬁ%gﬁmear%gﬁgé@%e?e'ﬁ,‘p\e or nore internal surfaces
of the extern@odhipusi Ngnecos dthesmpdifightions to the édiveni devicesplestriiled or at

| east partially-the inherent curvature of t del i ve tupbe .until such tine
bt he del 1 vehdeings WL Shelenaithe Shiisdoriad ebBet Bl urEs s tohe

c]thr Vﬁt ug eI of tlhb%xtdgbmdyssimﬁ@rtyﬁﬁlbdﬁfgf gwsayme_ erg@@dh@@ﬁérﬁer&t?ﬁupbﬂ@fﬁ% a DOLti on
of the delivery tube (e.qg., t en esigned to emt nedi canent) can be
expandabl e ifa’@%ﬁﬂ?@ﬂélb@?ﬂlqr %E%W”é{it?","arggﬁg':éwea%ﬁm%tr‘neo%{@ ion9k&s, and/ or
medi cament s agatiehdinCdofdaihed Withtthe piddbat teBEIRRgNT By Gl ®F exdriPéOtheBY _
provi ding one or nore optional indicial markings on the cylindrical housing
descri bed aboRstioo{bgdeyiss corfighred fordrsariianintha patigrdsmoshil (3 9car vat ure of

the delivery $dHén st BEGTetBrd 218es@ibel abBad) din B oRhB@rbRtadjousi ng around
and arc of 360 degrees, the user can select any desired direction of spray

for deliveri ni§etarsuticaliyepertable sigjieableanateriahlerdy, niagiies, Beials, yaigl rot at i ng
t he housi ng, | iy r i ; hr ough a
cont i nuous aréclm %’?émr/{eogﬁééfQ%})eéglpgg% dﬁg&i\@g@ég%ﬁé@@%%ﬁ%&gﬁ%fﬁ%%eegl gn, one
end of the houshipglatathbba user (eed., wicrersgdiandecieassd cunaiugriptibietangled

nozzie 28 provided on the second end 30 of injector 12). Such a feature may
be desirable, for example, when a clinician wishes to customize the exact
geometry of a device before using it on a patient in a clinical setting.

[0042] A method for ameliorating pain in a patient in accordance with the
present teachings includes delivering a medicament superiorly and/or laterally
and/or anteriorly towards a sphenopalatine ganglion of a patient using a
device as described herein. In some embodiments, the medicament is
delivered laterally and/or superiorly towards the SPG. In other embodiments,
the medicament is delivered laterally, superiorly, and anteriorly towards the
SPG.

[0043] In some embodiments, a method for ameliorating pain in a patient
includes (a) introducing an injector 12 through a nasal passage of the patient
into a region substantially medial and/or posterior and/or inferior to an SPG of
the patient; and (b) delivering a medicament from injector 12 superiorly and/or
laterally and/or anteriorly towards the SPG. In some embodiments, injector
12 is introduced through a nasal passage of the patient into a region
substantially medial and/or inferior to the SPG, whereas in other embodiments
the injector 12 is introduced into a region substantially medial, inferior, and
posterior to the SPG. In some embodiments, the medicament is delivered

laterally and/or superiorly towards the SPG, whereas in other embodiments,



engage with a syringe containing the nmedi canent. Alternatively, the end of
the housing configured to remain outside the nostril can be fitted with
asept um owoeprvdiassosuch nmenbrane t hrough whi ch a nedi camemtusea/0ba 39
introduced into the delivery tube housed therein. [0041] Numerous ot her
nodi fications to the delivery devices described herein, as well as
alternative structures, are |ikew se contenplated for use to the extent
they simlarly allow for the delivery of a nedi cament superiorly and/or

| aterally and/or anteriorly towards a sphenopal ati ne ganglion of a patient
in accordance with the present teachings. By way of exanple, the portion of
the device configured for insertion into a patient's nostril (e.g., a
portion of ththeimpdicamentlid déthared lderaljoeupgriarhn abe ahierioeytdwands thiey

th tical t abl | | eabl terial (e .a., plastics, metals,
rotal al | oys, SR RGN XByoasHty eSkston Guoia e Befiiantagnd e f ea
shape when maoi pylurdlityl obypertunees6 (froggh whichaensgidamentde epegeetowartyat ure of

t he angl ed no&zldgp 8 provided on the second end 30 of injector 12). Such a
feature may bE®d¥sPrable, for exanple, when a clinician wishes to custonize

the exact geofouqy of |IRs6lAEiIADIAGHANS, IHRLIY 1Rls SMaBlyRBELIGEd infdh @ cl i ni cal
setting. [0042] A nethod for aneliorating pain in a patient in accordance

with the presEiedveidf Agdessitedavevaandaeimained flrcartdes &lperiorly
and/or |ater aér'wg’adq?fﬁgd{nﬂbd@éﬂrqw\mm A nbSPsidse Baﬁ&ﬁ,%ﬂgﬂ%%td &?rti&"flegﬂhtbﬁg of a

patient using a device as described herein. In sone odi nent s,

nmedi canent i sPf@Ent’saese i lHeduponengageventsvipeiniredyser d8inandie)) shdingPG. | n .
ot her enbodi { i i : : L y, an
anteri o'yt onba PEerLR6iA0E kol (62 KREREnG bt afer imHRREEC1S)
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anteriorly toﬁ\@gtgﬁortilq%th%?gmbloﬂin?é% th?o%é g%%&imein@, ?r%:et Redicament is
provided in a container 14 connected to and in communication with injector
12, as described above, and the method further includes (e) squeezing
container 14 containing the medicament in order to spray the medicament
towards the SPG.
[0045] In some embodiments, the method includes pushing introducer 18
snugly and comfortably within a nostril to lift the tip of the patient’s nose
before positioning the nozzle 28 of injector 12 in proximity to the SPG, sliding
tubular section 24 of injector 12 through passageway 48 in introducer 18,
and/or sliding tubular section 24 of injector 12 on a track 52 of handle 20.
[0046] All manner of medicaments suitable for introduction at or in the
vicinity of the SPG are contemplated for use in accordance with the present
teachings. The physical state of the medicament includes but is not limited to
liquids, solids, semi-solids, suspensions, powders, pastes, gels, and the like,
and combinations thereof. In some embodiments, the medicament is
provided in an at least partially liquid form. In some embodiments, the
medicament contains an anesthetic.
[0047] Anesthetics that may be used in accordance with embodiments
described herein include but are not limited to ambucaine, amolanone,

amylocaine, benoxinate, betoxycaine, biphenamine, bupivacaine, butacaine,



12 is introduced through a nasal passage of the patient into a region
substantially nedial and/or inferior to the SPG whereas in other

enbodi menwe 20tmtik4apect or 12 is introduced into a regi onpPsuhst@asaBby y
medial, inferior, and posterior to the SPG In sone enbodi nents, the

medi cament is delivered laterally and/or superiorly towards the SPG
whereas in other enbodi nents,the nedicanent is delivered |aterally,
superiorly, and anteriorly towards the SPG |n sone enbodi nents, injector
12 has a second end 30 containing one Qg a plurality of apertures 36

t hrough which a nedi canent is sprayed towards the SPG [0044] In sone
enbodi nents, injector 12 is slidably received in an introducer 18, as
descri bed abobketamiped, biteniticicdiog, Hulethamineg, botoxgesng, carteagegi ng | nt roducer 18

with a nostril _of ' : h.th a portion.of the patient's nose is
lifted upon e%%%age«gﬁﬁieﬁ}el?%aéﬁ'q‘%’r?ﬁ@ﬁl%@lpg&@: dlgH(&a"e%l)d'@ﬂhbﬁoﬁa%i’ njector 12 from
a storage posdimeatimodaineadipenspg, dgclpaine tecgpnifriee ecgaorinie dtper 1f8 i s engaged
with the nostril. As descrjhed above, the engaging positiqn of injector 12
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and/ or i nf eri RinddAire0 ABx AN IHFBRIXG prodBifle MRrtyiettdtafie, Robu§ngL Posterior in
ot her enbodinents. |In some enmbodi ments, the mec}hl cament is provided in a
contai ner 14 BBHIREENERRAIe dewmrPGaNHRRAECIEYPXAIrQ idpcRifjecBteppridine, as
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contai ning the nedicanent in order to spray I cament” towards the SPG
[0045] | n son@2euanslion@sane, emtoosinen oxethazdingleargibeicaie phenatater 18
snugly and co ; BTN Lt L f 4 f ient's
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Wi th the pr esz%%mine, and the like, and combinations thereof, as well as all optical and/or
stereoisomers thereof, and all pharmaceutically acceptable salts thereof.
[0048] In some embodiments, the medicament comprises an anesthetic
selected from the group consisting of benzocaine, tetracaine, ropivacaine,
lidocaine, water, saline, and combinations thereof. In some embodiments, the
medicament comprises water and/or saline having a temperature of less than
about 10 °C and in other embodiments of less than about 5 °C. In some
embodiments, the medicament comprises water and/or saline having a
temperature of about 4 °C. In some embodiments, the medicament
comprises a combination of benzocaine, tetracaine, and ropivacaine. In some
embodiments, the medicament comprises an anesthetic comprising about
14% benzocaine, about 2% tetracaine, and about 1% ropivacaine by weight
based on total weight of the anesthetic.

[0049] In some embodiments, a mixture of benzocaine, tetracaine, and
ropivacaine is used to achieve a fast onset of SPG block as well as to prolong
the effects of pain relief, thereby reducing the need for repeated applications
and minimizing any potential dose-related complications and/or side effects.
Benzocaine—which is quite effective in topical use and has a toxic dose in
excess of about 200 mg—has an onset time of about 30 seconds and lasts for

between about 0.5 and about 1 hour. Benzocaine provides an almost



teachi ngs. The physical state of the nedicanent includes but is not limted
to liquids, solids, sem-solids, suspensions, powlers, pastes, gels, and

t he |i ke,weandioamabnati ons thereof. In sone enbodi nent s pCrhus2emeadsasent i s
provided in an at least partially liquid form In sonme enbodi nents, the
medi cament contains an anesthetic. [0047] Anesthetics that may be used in
accordance wth enbodi nents descri bed herein include but are not limted to
anbucai ne, anvol anone, anyl ocai ne, benoxi nate, betoxycai ne, bi phenam ne,

bupi vacai ne, butacai ne, butanben, butanigicicaine, butetham ne, butoxycaine,
carticai ne, cocaethyl ene, cocaine, cyclonethycaine, dibucaine,

di net hi soqui n, di net hocai ne, di perodon, dycl oni ne, ecgoni di ne, ecgoni ne,
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fenal com ne, fommpcai ne, hexyl cai ne,. hydraxyprocai ne, hydroxytetracai ne,
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meper i di ne, nﬁﬁu«atzaimige,—tyrmwhaghrsmm omdetbut mweﬂﬂ tetwe R abylt z:irhd)r i de,
nyrtecai ne, naepaine, octacaine, orthocaine, oxethazaine, r et hoxycai ne,
ohenacai no. A6 Moy REIKAGINA POVEs apiesianded ngEe BIpTK Atk st

pol i docanol , pdiRfEEF NPetr SRR s G Ry inkéndeq6&dl RRestRERPRARSRA fdst oRE&PAr acai ne,
propi pocal ne, propoxycal ne, pseudococal ne, E)a/rrocal ne, ul Nl ne urea,

ri socaine, ropidiagtnchier bghyaesyaboyt @ Srasid, abost 1 e néhep (t)eﬂg,a@gmqé,s trinecai ne,
veratridine, Zph@RbMRith dWslvdddne kkeaduratich 6058 l'}éf exeetbeRRfs. as vell as

all optical and/or stereoisoners thereof, and a phar maceut i cal |

accept abl e sal0080} her Bosome guupgfiments demertisadient Hees intaceoideare witnt
conpri ses an gaesihet téécﬁﬁbg?é Gdvidea L REnGIHRYR4GOMM S FIB SOk, §efrocai ne,

tetracai ne, ropivacal ne, ocai ne, water, salin 2, and co_nbl nat’i ons
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medi cament [0051] The amount of medicament delivered in accordance with the
present teachings can be readily determined by one of ordinary skill in the art
and will vary according to factors such as the nature and/or concentration of
the medicament, the patient’s age, condition, and/or sensitivity to the
medicament, and the like. In some embodiments, the dosage of anesthetic
ranges from about 0.1 cc to about 1.0 cc. In some embodiments, the dosage
of anesthetic is about 0.5 cc.

[0052] Methods and devices described herein are contemplated for use
in the treatment of all manner of conditions for which the introduction of a
medicament superiorly and/or laterally and/or anteriorly towards the SPG of a
patient is desirable. Representative conditions that can be treated include but
are not limited to sphenopalatine neuralgia, trigeminal neuralgia including
glossopharyngeal neuralgia, migraine with or without aura, tension
headaches, cluster headaches including chronic cluster headaches,
paroxysmal hemicranias, superior laryngeal neuralgia, atypical facial pain,
herpes zoster opthalmicus, vasomotor rhinitis, major depression, fibromyalgia,
and the like, and combinations thereof.

[0053] Topical administrations of a medicament to human tissue for the
systemic delivery of a pharmaceutically active agent typically include the use

of transdermal and/or transmucosal pastes, creams, liquids, solids,



conprises a conbination of benzocaine, tetracai ne, and ropivacaine. In sone
enbodi nents, the nedi canent conprises an anesthetic conprising about 14%
benzocai rwQ 2alvau448% t et r acai ne, and about 1% r opi vacai reThg20mj0gh89 based
on total weight of the anesthetic. [0049] In sone enbodi nents, a m xture of
benzocai ne, tetracaine, and ropivacaine is used to achieve a fast onset of
SPG bl ock as well as to prolong the effects of pain relief, thereby
reduci ng the need for repeated applications and mnimzing any potenti al
dose-rel ated conplications and/or sideqeffects. Benzocaine-which is quite
effective in topical use and has a toxic dose in excess of about 200 ng- has
an onset time of about 30 seconds and | asts for between about 0.5 and about

1 hour. Benzos@nhizelidy, avd deslilkan mmimuaﬁenmetpmmafemidawi ef and may
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duration of pain relief exceeds 6 hours.” [ 0050] sone enbodi nents, the
medi canent usB%felanahﬁééﬂ'ﬂ@K@@tQ/\/ﬁ@me\tehléC'@laé%ﬁ@rm@@dﬁy ﬂ@@elbéo%lrbf@inded in a

cont ai ner ggrlggy\m th® aﬁh%tra]hop%f aAPthellca@terf Pressured or aerosolized
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m xture. | cament optl ona contains preservatives, a liquid
carrier, and/ 0541 her Gon@emthnag%@témksprammaemhava/le@rmsam tbltrelabar eadi | y
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ranges froma Cf%%lc?ov% bggk ;ggm%?(r)nlfﬁtip}e' gtioqggy Je g, muschT‘ar 8lscg§ennt|cs artli‘npch dosage
etc.), external cricoidynia, lower jaw toothache, glossodynia, earache (in case
of Eustachian tube) and middle ear lesions, earache secondary to cancer of
the larynx, pain from laryngeal tuberculosis, spasm of the face and upper
respiratory tract, syphilitic headache, malarial headache, cluster headache,
ophthalmic migraine, dysmenorrheal, intercostal pain (neuralgia), gastric pain,
nausea and diarrhea, myalgias of the neck muscles, sciatica, maxillary
neuralgia, sensory facial neuralgia, upper teeth pain, pain associated with
tooth extraction, feeling of foreign body in the throat, persistent itching in the
external ear canal, herpes zoster oticus, taste disturbances, atypical facial
pain, tic douloureux, cervical arthritis, myofascial syndrome, peripheral
neuropathy, post-herpetic neuralgia, fracture secondary to osteoporosis,
lumbosacral strain, extremity arthritis, various other arthritic conditions, and
the like, and combinations thereof. Further indications for which the devices
and methods described herein are contemplated include but are not limited to
rage control, depression amelioration, and the like.
[0055] The term “kit” refers to an assembly of materials that are used in
performing a method in accordance with the present teachings. Such kits can
include one or a plurality of devices and/or components thereof, including but

not limited to the representative devices described above, and may further



of anesthetic is about 0.5 cc. [0052] Methods and devi ces described herein
are contenplated for use in the treatnment of all manner of conditions for
whi ch t hewornbroadwewi on of a nmedi canent superiorly and/ oPcCiratsesolobm3and/ or
anteriorly towards the SPG of a patient is desirable. Representative
conditions that can be treated include but are not Iimted to
sphenopal ati ne neural gia, trigem nal neural gia including gl ossopharyngeal
neural gia, mgraine with or without aura, tension headaches, cluster
headaches i ncluding chronic cluster heggaches, par oxysmal hem crani as,
superior | aryngeal neuralgia, atypical tacial pain, herpes zoster

opt hal m cus, vasonotor rhinitis, major depression, fibronyalgia, and the
i ke, and corrinblmdeiom&rtrrhmeemﬂdica[rm&é%}o B'@pis@ﬁiheeaivﬁhnir&tudatg lothoof a

medi canent to,.h i ssue for. t c | i very of a pharmaceutically
active agent WE‘?@@I ?ﬁ?c'?'ﬂ@%%gh?é éﬁ’?ﬁrét?q%ﬁ’ bOY&d/ or transnucosal
past es, crean[nosts] qui dﬁisorﬁelehﬂfbdmﬁ@@ knﬂmduaaglah gedtokénd/bloyever, system c

del i very of phar ceutl al | tive_agents by topical admnistration is
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agent can then be absorbed for system c delivery. Thus, to address this
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achi eve i ncr eps@fhdembBaRidntd % I@tflnélbt?esbérp RSraing abﬁﬁfrb@tfcete red

adnmi ni stration of any medi canent. nventi onal SPG procedur es
have been usel®@ eagagamgntavitfy Qj@ﬂaiﬂ(f%msélﬂ' 9béhe @attenmasweeﬂtaﬁ alhtﬁltﬁothT@nﬁet hods

and devi ces dgsRiiolack el steAle GRTbENE LBhLUE nblkif fn 1 eat mrent of

all of them Representati S mcbude are no ed to the
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introducer.
[0057] In some embodiments, the device is provided in a fully assembied
state, while in other embodiments assembly of the device is required. In
some embodiments, the device provided in the kit includes a delivery tube
having a curved portion at one of its ends configured for insertion into a
patient’s nostril, wherein the delivery tube is housed within a substantially
cylindrical (e.g., pen- or cigar-shaped) housing, such as the type described
above. In some embodiments, one or a plurality of the components of the
device is disposable and, optionally, biodegradable.
[0058] The medicament provided in a kit can contain a single reagent or
a plurality of reagents. Representative medicaments for use in accordance
with the present teachings include but are not limited to those described
above. The medicaments may be provided in packaged combination in the
same or in separate containers, depending on their cross-reactivities and
stabilities, and in liquid or in lyophilized form. The amounts and proportions of
any reagents provided in the kit may be selected so as to provide optimum
results for a particular application.
[0059] Medicaments included in the kits may be supplied in all manner of

containers such that the activities of the different components are



the larynx, pain fromlaryngeal tuberculosis, spasmof the face and upper
respiratory tract, syphilitic headache, mal ari al headache, cl uster
headache,wophtomak4dc m grai ne, dysnmenorrhea!, intercostacTaseeoeEas al gi a),
gastric pain, nausea and diarrhea, nyal gias of the neck nuscles, sciatica,
maxi |l ary neural gia, sensory facial neural gia, upper teeth pain, pain
associated with tooth extraction, feeling of foreign body in the throat,
persistent itching in the external ear canal, herpes zoster oticus, taste
di sturbances, atypical facial pain, tiggdouloureux, cervical arthritis,
nyof asci al syndrome, peripheral neuropathy, post-herpetic neuralgia,
fracture secondary to osteoporosis, |lunbosacral strain, extremty
arthritis, vasmhnmtiatlhpresawtehrWhile:thecmdindnents thamdelvbeate ke, and
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handl es can be removed to allow mixing of the components.
[0060] Kits in accordance with the present teachings may also be
supplied with other items known in the art and/or which may be desirable from
a commercial and user standpoint, such as empty syringes, tubing, gauze,
pads, disinfectant solution, cleaning solutions, instructions for performing an
SPG nerve block and/or for assembling, using, and/or cleaning the device,
and the like, and combinations thereof.
[0061] In some embodiments, the instructions may be affixed to one or
more components of the device and/or the containers (e.g., vials), or to a
larger container in which one or more components of the kit are packaged for
shipping. The instructions may also be provided as a separate insert, termed
the package insert. Instructional materials provided with kits may be printed
(e.g., on paper) and/or supplied in an electronic-readable medium (e.g., floppy
disc, CD-ROM, DVD-ROM, zip disc, videotape, audio tape, etc.).
Alternatively, instructions may be provided by directing a user to an Internet
web site (e.g., specified by the manufacturer or distributor of the kit) and/or via
electronic mail.
[0062] The following examples illustrate features of the devices and

methods described herein and are provided solely by way of illustration. They



can be provided for each of the right-handed introducer and the |eft-handed
i ntroducer. [0057] In sonme enbodi ments, the device is provided in a fully
assenbl edwetatoani4mbi | e i n ot her enbodi nents assenbly of pCmasd@wiosa39 s
required. In some enbodi ments, the device provided in the kit includes a
delivery tube having a curved portion at one of its ends configured for
insertion into a patient's nostril, wherein the delivery tube is housed
within a substantially cylindrical (e.g., pen- or cigar-shaped) housing,
such as the type described above. In sgge enbodi nents, one or a plurality
of the conmponents of the device is disposable and, optionally,
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amounts described above. In at least 10 of the patients, the duration of the
pain relief achieved in accordance with the present teachings exceeded 24
hours. Overall, extremely effective control of headache pain was observed.
Patients were able to return to work and avoid toxic pain medications almost
100% of the time.

[0065] The devices and methods described herein are applicable for
most patients over the age of 15 in 95 % of the population—regardiess of the
patient’s height, weight, sex or race. Moreover, although it is presently
believed that the devices and methods described herein will primarily be used
in the treatment of human patients, these devices and methods can also be
applied in the treatment of all manner of non-human patients. Any non-
human patient having a nostril (e.g., other mammals such as primates, dogs,
cats, pigs, horses, cows, and the like, as well as non-mammals) can likewise
be treated (e.g., by a veterinarian) according to the principles set forth herein.
[0066] In summary, devices and methods for providing safer and more
effective relief from the pain associated with headaches, facial aches, and the
like has been described. The devices and methods are economical and can
readily be used on patients by trained medical professionals as well as by the
patients themselves without supervision from a medical specialist to provide

reliable and replicable delivery of medicament to a target location. In some



materials for septa include rubber and polyners including but not imted
to, for exanple, polytetrafluoroethylene of the type sold under the trade
nane TEFLN 2by/deRont (W I m ngton, DE). In addition, thecTast@onsrisy may
contain two or nore conpartnments separated by partitions or menbranes that
can be renoved to allow m xing of the conponents. [0060] Kits in accordance
with the present teachings nay al so be supplied with other itenms known in
the art and/or which nay be desirable froma comercial and user

standpoi nt, such as enpty syringes, tubhng, gauze, pads, disinfectant
solution, cleaning solutions, instructions for perform ng an SPG nerve

bl ock and/or for assenbling, using, and/or cleaning the device, and the

li ke, and conbinbadimants, thedexi¢es drabdeihods deseribedrtteoein meat kg selfie

i nstructions fi : r onents of the device and/or
t he cont ai ner gﬁ%(]!aoggq?)gl\ﬂaﬁ?%fwgrg%t%gﬂéorggr g%%ooec%gnt ai ner in which one or nore
conponent s of [Q06&] ki t Ianse, fbe kptiped hamdls B0 mbthegdevides 10nddscribéd bergimmay al so
be provided as_a, se i_n t. tered the.package insert. |nstructional
mator i al s prootaad PRI Bl valiSis es i IR R 8Ty =add) o
supplied in aaorafoetablyémigegeead@bﬂge/viﬂﬁdiherpa(tiengs nosfg\llhlapmﬁ tiot ﬂaitip@{mvl
DVD-ROM zip disc,, videotape, audio tape, .etc.). Alternatiyvely,

i nstructions R&JPHE nﬁ?%\% B‘SB"' WGHPF%@?‘fﬁ'@@yl&eéﬁeﬂpwa herRelenE web site
(e.g., specifinpttdivizde vepuwshaatossRiiony tolarts tHauAlends nddetokdliiy and/ or via
el ectroni c maj l%2362 The fol |l ow nlg exanples illustrate features of the

devi ces and nBioH 4 HUNPrELH reanardieunil Bo7zie 48 dplospigd edially of

i 11 ustration. afdigygsstertaty dd@l’?&ﬁ&%ﬂor‘lﬂo'th@h@dﬂ&eﬁféﬂg%n@for'irﬁ&icﬁﬂfﬂﬁnded
clainms or their equivalents. [0063] 'EXAVMPLES 1-30 [0064] The dévices and/or

net hods descr PYBE cAMOdEN&RHs andypedialy. irderiaily, apd apsterierhoin diterpat i ent s
suffering froghpheifngs. hﬁ%ﬂﬁm@,sa migdfcAnidht ShéH & BF aReaHaEh&sm pod tension
headaches. The results of this testing are surprising
injected and sprayed through apertures 36 of nozzle 28 upwardly and/or
laterally and/or anteriorly towards and about the SPG to ameliorate pain—
laterally and/or upwardly in some embodiments, and laterally, upwardly, and
anteriorly in other embodiments. When an appropriate anesthetic is sprayed
onto the SPG, rapid and prolonged vasoconstriction of the blood vessels in
the ipsilateral head or brain can be achieved resuiting thereafter in effective
pain management.
[0068] The foregoing detailed description and accompanying drawings
have been provided by way of explanation and illustration, and are not
intended to limit the scope of the appended claims. Many variations in the
presently preferred embodiments illustrated herein will be apparent to one of
ordinary skill in the art, and remain within the scope of the appended claims
and their equivalents.



and unexpected. By way of illustration, the nethods descri bed above
resulted in at | east 90% reduction in pain and 100% effective SPG bl ock in
100% of twe 2prniieqws. The onset of pain relief ranged fPromisb@atsA69 seconds
to about 60 seconds with a duration of pain relief ranging fromabout 4 to
about 24 hours. Each SPG bl ock was perforned using only 0.5 cc or |ess of
an anesthetic m xture containing benzocai ne, tetracaine, and ropivacaine in
anounts descri bed above. In at least 10 of the patients, the duration of
the pain relief achieved in accordancesyith the present teachings exceeded
24 hours. Overall, extrenmely effective control of headache pain was
observed. Patients were able to return to work and avoid toxic pain

medi cati ons al nost 100% of the tine. [0065] The devices and net hods

descri bed herelAlMSe applicable for nost patients over the age of 15 in 95

% of the popul atio | ess,.of the atlen s, hei wei ght, sex or
race. Nbreover @Wﬁqu%f ambeh%rtaggggnglﬁyn Bé%ai'éme‘iﬁ’"f %ﬂngt he devi ces and

met hods descri bed iRBoRidhddn InjetdriBrioul b ab%sus&ai,sta@e bhetgatiahtiBitta Of human
patients, these devices and nethods can also be applied in the treatnent of

al | manner of 'S9R- $Hpstantialh m@ﬂ@kan%ﬁyp%wm@ﬁ/%mfﬁwﬂo RaPhRgoRalag: 1 |

(e.g., ot her Wh%fﬁ%t@ﬁt RhyMat es, dogs, cats, pigs, horses, cows, and
thellke as non-mamual s) can |ikew se betreated(e , by a

veterinari an) accoteliveriNa  medicapiant §ppI tae injegtor gnenore pag/ar |a[fQI@H$6] I'n
summary, devi mﬁmd@y‘e@%h&%e5@9%’*‘%’3@'”%5[%5“ d nore effective relief
W t ches,

fromthe pain associate hea acia and the |ike has
been descri bed. The devices and nethods are econom caI and can readily be

used on patiefts byl rguﬂ oq%g'irﬁqlwlpér&netﬁé\’é)d;% %dﬁ@ayﬁ é@?% ||¥Is%rﬂfo

pati ents thensel ves WI supervi sion

provide reli albfaloatujthlesphianmmlr@egangbcury of nmedi canent to a target

| ocation. In soneenbodi nents, the devices and net hods descri bed herein may
be sel fenpl oyed by patients twice hourly or as needed. [0067] In use, the
optional handb.e 20Thafintdreiodeyiclags 1Mhateinche beglormrseibstantially medial,

inferior, and posterior to the sphenopalatine ganglion.

4. The invention of claim 1 wherein the medicament is delivered laterally

and superiorly towards the sphenopalatine ganglion.

5. The invention of claim 1 wherein the medicament is delivered laterally,

superiorly, and anteriorly towards the sphenopalatine ganglion.

6. The invention of claim 1 wherein the region is substantially medial,
inferior, and posterior to the sphenopalatine ganglion, and wherein the
medicament is delivered laterally, superiorly, and anteriorly towards the
sphenopalatine ganglion.

7. The invention of claim 1 wherein the pain comprises a headache, a

facial ache or a combination thereof.

8. The invention of claim 1 wherein the injector comprises a first end
configured to remain outside the nasal passage and a second end configured

for entry into the nasal passage.



can be pushed towards the patient's face until introducer 18 snugly and
confortably engages and fits within the patient's nostril to |ift the flat
tip of thwopatoam49s nose to point superiorly and sli ghtcy/uyseewesiiey|y.
Thereafter, the injector 12 can be pushed posteriorly towards the patient's
nose to slide tubular section 24 and nozzle 28 rearwardly until nozzle 28
is located nedially and/or posteriorly and/or inferiorly to the

SPG nedially and/or inferiorly in sone enbodi nents, and nedially,
inferiorly, and posteriorly in other eghodiments. Thereafter, a nedi cament
such as an anesthetic can be injected and sprayed through apertures 36 of
nozzle 28 upwardly and/or laterally and/or anteriorly towards and about the
SPG to aneliorate pain- Iaterally and/ or upwardly in sone enbodi nents, and

appr opr i 4t ¢ afest e B3l BBk sl B edioT el s

vasoconst ri ct sepondfentiod the medtoressel s inthe ipsilateral head or brain can
be achi eved resulting thereafter in effective pain nanagenent. [0068] The
foregoi ng detail ed description and acconpanyi ng draw ngs have been provi ded

by way of expl@natTrainasdiohldf aiirh atviedteinang seeshdeid édrhsisdedne@rlai M t the
scope of the appended clains, Many variations in the resentll¥ preferred
enmbodi ment s ||PB%é'fyr%{taé’ﬁrtH@rséhW“ﬁPX‘{h'%ﬂéﬂ'ﬁéméﬁtt'SISBFQYﬁQ tewargeditary skill in
the art, and gsiEmopaldtindgandiibs. scope of the appended claims and their

equi val ents. CLAIMB 1. A method for ameliorati ng pain in a patient
conprising: introducing an injector through a nasal passage of the patient

nto a reglonsubStalihleHioh ofedidoditiah tRORlAcaerRBBrisddpr 1 o Lo a
sphenopal atine ganglion of the patient; and delivering a nedicament from

the injector %ﬁlﬁﬁﬂ?qlérly and/ or Iaterally and/or anteriorly towards the
sphenopal ati ne ganglion. 2. The invention of claim1l wherein the region is

substantially nedial and
12.  The invention of claim 11 wherein the anesthetic is selected from the

group consisting of benzocaine, tetracaine, ropivacaine, lidocaine, water,

saline, and combinations thereof.

13. The invention of claim 12 wherein the water and the saline have a

temperature of less than about 10 °C.

14.  The invention of claim 13 wherein the temperature is less than about 5
°C.

15.  The invention of claim 11 wherein the anesthetic comprises

benzocaine, tetracaine, and ropivacaine.

16.  The invention of claim 15 wherein the anesthetic comprises about 14%
benzocaine, about 2% tetracaine, and about 1% ropivacaine by weight based

on total weight of the anesthetic.

17.  The invention of claim 1 wherein the injector is slidably received in an
introducer, and wherein the introducing of the injector comprises:
engaging the introducer with a nostril of the patient, such that a portion

of the patient’s nose is lifted upon engagement with the introducer; and



inferior to the sphenopal atine ganglion. 3. The invention of claim1l
wherein the region is substantially nedial, inferior, and posterior to the
sphenopalwoi2zom/gasagl i on. 4. The invention of claiml wheceius2akesmdi canent
is delivered laterally and superiorly towards the sphenopal ati ne gangli on.
5. The invention of claim1 wherein the nmedicanent is delivered laterally,
superiorly, and anteriorly towards the sphenopal atine ganglion. 6 . The
invention of claim1 wherein the region is substantially nmedial, inferior,
and posterior to the sphenopal atine gapglion, and wherein the nedicanment is
delivered laterally, superiorly, and anteriorly towards the sphenopal ati ne
ganglion. 7. The invention of claim1 wherein the pain conprises a
headache, a faci al sldfgetheiinjectooindrh madtorage tdositionto aB engging pusitién afterof cl ai m
out si de

1 wherein the_inj r rises.a first_end configured to remnai

the nasal pas Hegaieiiires SRRt difl o hpgE PDe M e na e eR iRl
passage. 9 . Timedteriesituated Aledr ahtoBpudierier dndidrenferel toangnt is delivered
fromthe second end OL the injector. 10. The invention of claim9 wherein

t he second entP PlaiRe 98RRo8r a plurality of apertures through which

medi cament is sprayed towards the sphenopal ati ne ganglion. 11. The

i nvention of cI ai m 10 wherein the nedi canent conprises an anesthetic. 12.
The i nventionl®f clhg ipvantiogpiclin W ieheiaiedhe engading pesliet pElhefiMiesPt he group

consi sting of ishanzReahéfal érﬂﬁﬁm%ﬁ@#f&%he"sﬁﬁér\@%ﬁdtuﬂ@ ahgmﬂfsal ne, water,
saline, and combinations thereof. 13. T nvention of claim 12 V\,her ein the

wat er and the saline have a tenperature of |ess than about 10 O0C. 14. The

invention of ¢4ai MHSnWRIGRII? cldilf 17SIMGERUHE BnbSginG BSsilidlRor RBHEctor

is situated medial, inferior, and posterior to the sphenopalatine ganglion.

20. A device for delivering a medicament to a patient in need thereof
comprising:

an injector comprising a first end configured to remain outside a nasal
passage of the patient and a second end configured for entry into the nasal
passage of the patient; and

an introducer configured for engagement with a nostril of the patient

and comprising a passageway configured for receiving the injector.

21.  The invention of claim 20 wherein:
the injector is moveable between a storage position preceding the
engagement and an engaging position pursuant to the engagement; and
wherein the engaging position is situated medial and/or posterior

and/or inferior to the sphenopalatine ganglion.

22.  The invention of claim 21 wherein the engaging position is situated

medial and inferior to the sphenopalatine ganglion.

23.  The invention of claim 21 wherein the engaging position is situated

medial, inferior, and posterior to the sphenopalatine ganglion.



0C. 15. The invention of claim 11 wherein the anesthetic conprises

benzocai ne, tetracai ne, and ropivacaine. 16. The invention of claim15
wher ei n tWwe 2armedid4aet i ¢ conpri ses about 14% benzocai ne, abomS28P05EBY acai ne,
and about 1% ropi vacai ne by wei ght based on total weight of the anesthetic.
17. The invention of claim1 wherein the injector is slidably received in
an introducer, and wherein the introducing of the injector conprises:

engagi ng the introducer with a nostril of the patient, such that a portion
of the patient's nose is lifted upon epgagenment with the i ntroducer;
andsliding the injector froma storage position to an engagi ng posi tion
after the introducer is engaged with the nostril, wherein the engagi ng
position of the injhedheention of claimedviraeeinahe emi:/rﬂrerﬂaﬁttleé inggct@nd/ or
inferior to the s heno al ati a IiRn. 18. . The invention of claim17
wherei n the oGBS SUBLr & WitobP o Aecfiies CoaroyTee ihlihersodai al *and
inferior to tﬂnedﬁzam@npﬁﬁieabnylan@aﬂgkeremy arddlor dieriorienardanthef claim 17
wherein the en % osition of the injector is situated nedial, inferior,
and posteri orSFg‘@ pREauhengaNat i ne ganglion. 20. A device for del i veri ng a
medi canent to a patient in need thereof conprising: an injector conprising
a first end confiqured to remain outside a nasal passage of the patient and
a second end &dnf ?@‘l@r'@%ﬁﬁ“@ﬂ oé flaiy 24 veherein dhe ensqicapiest isglisrsrseche pati ent ;

and an | Nt ocReICART LG e, [V RNRASERL iz carbfighr | of the pati ent

and conprising a passageway configure receiving the injector. 2 1. The
i nvention of claim20 wherein: the injector is noveable between a storage

position precggl “grﬁehﬁvé?{ﬁ%ﬁ%‘?@ﬁﬁﬁ 2806heln HI ARG RAE sl d %{Sl‘a“t to the

engagenent; and wherein € engaging position Is situate al and/ or
posteri or laterally, superiorly, and anteriorly towards the sphenopalatine ganglion.

27.  The invention of claim 24 wherein the engaging position is situated
medial, inferior, and posterior to the sphenopalatine ganglion, and wherein the
medicament is dispersed laterally, superiorly, and anteriorly towards the

sphenopalatine ganglion.

28.  The invention of claim 21 wherein the injector comprises a channel
extending from the first end to the second end and configured for receiving a
medicament.

29.  The invention of claim 28 further comprising a port in communication
with the first end of the injector, wherein the port is configured to receive a

syringe containing a medicament.
30.  The invention of claim 28 further comprising a container in
communication with the first end of the injector, wherein the container is

configured for containing a medicament.

31.  The invention of claim 30 wherein the container is squeezable, such

that medicament in the container is advanced into the channel by squeezing.

32. The invention of claim 30 wherein the container is pressurized.



and/or inferior to the sphenopal ati ne ganglion. 22. The invention of claim
2 1 wherein the engaging position is situated nedial and inferior to the
sphenopalwoi2zom/gaagl i on. 23. The invention of claim2 1pramarsesn/ oshay
engaging position is situated nmedial, inferior, and posterior to the
sphenopal ati ne ganglion.24. The invention of claim2 1 wherein the second
end of the injector conprises one or a plurality of apertures configured
for dispersing a nedicanent superiorly and/or laterally and/or anteriorly
towards the sphenopal atine ganglion. 255 The invention of claim24 wherein
the nedi canent is dispersed |aterally and superiorly towards the
sphenopal ati ne ganglion. 26. The invention of claim?24 wherein the
medi canent is dispersed | aterally, superiorly, and anteriorly towards the
sphenopal atin ion. 27. .The inventio aim 24 wherein the engagi ng
position is s?% ua?ﬂlf Ietion, OfF[%’f’Brzlq ehergl'ﬁgh%&'iogl"?‘%{rcomr'ﬁﬁ%aJ‘ﬁﬁenopal atine
gangl i on, andpawier ahd atsbeorﬁaesmamid Wﬁer@lnsa\)@rfo‘é%ebtﬂirﬂl aldaYof tisapet i orly,
and anteriorly towards the sphenopal atin g 28. The invention of

l%/ Ear& 3?1%%?008

claim2 1 whePdfan {sHargenfattoerogeniprtians Qtpé’ﬁttﬂnng fromthe first
end to the second end and configured for recel ving a medi cament. 29. The
invention of claim?28 further conprising port in conmunication with the

first end of ¥he |Tﬁ]ee'BYQﬂ*'°”\Mﬁé||a€N$3tVYf€er9'6rﬂﬂe fiest pofiipn dpup@tourgd seeli ve a
syringe cont ajngi g &;nﬁsﬁvequ%etcolr@ mdrt§ .H%ﬁ%e%@ ntérlo@gmh%%ofsﬁnther

conprising a container”in comun atlon tht frrst en the i njector,
wherein the container is configured for containing a nedicanent. 3 1. The

| nventi on of g} ai Gyl Rich ol o8 YL ATHe LecdAURRRADL oIS ¢ hat

medi canent i n the contal ner i s vanced 1 nto y squeezi ng. 32.
The i nventi onroghded admie3Poviiosr aridna shisstadialla flatundessige.essuri zed. 33. The
invention of claim2 1 wherein the introducer conprises a first

36.  The invention of claim 21 further comprising a handle connected to the

introducer.

37.  The invention of claim 36 wherein the handle comprises a track

configured to receive the passageway of the introducer.

38.  The invention of claim 37 wherein the handle is configured for
movement towards the patient’s face, such that posterior movement of the

handle moves the introducer into engagement with the nostril of the patient.

39.  The invention of claim 21 wherein the injector is configured for

engagement with a left-side nostril of the patient.

40.  The invention of claim 39 wherein the introducer is configured for

engagement with a left-side nostril of the patient.

41.  The invention of claim 21 wherein the injector is configured for

engagement with a right-side nostril of the patient.

42.  The invention of claim 41 wherein the introducer is configured for

engagement with a right-side nostril of the patient.



portion and a second portion, and wherein a cross-sectional area of the
first portion is |larger than a cross-sectional area of the second portion.
34. The iwoentoam4dof claim 33 wherein the first portionpc3/useemwosried such
that it is configured to be conplenentary in shape to an interior of the
nostril. 35. The invention of claim 34 wherein the second portion conprises
a rounded convex portion and a substantially flat underside. 36. The
invention of claim2 1 further conprising a handle connected to the
introducer. 37. The invention of clainma6 wherein the handl e conprises a
track configured to receive the passageway of the introducer. 38. The

i nvention of claim 37 wherein the handle is configured for novenent towards
t he patient s face such t hat posterior novenent of the handl e noves the

i ntroducer enent wi.th. t oSt.ri f the pati.e 39. The
ventton of Efar mTEvema & ek & ity e cbesadt i Sl A Taski R erent
with a left- S\NﬁletHéQﬁisltrlHa ﬁ&f)nidmeallpéthwytls pﬂd&nde’ahaat lﬁ‘sabitbﬁtrla"?fpaﬁéll@im 39
wherein the in%rod cer i conf |%ure gﬁgg} t with a left-side

nostril of th2"PAtq é'?'ﬁ patﬁanis NeRRtq ?1\98?1‘??’3)H" R SIE© 1 t he

injector is comdihater ed for engagenent with a right-side nostril of the
patient. 42. The invention of claim4 1 wherein the introducer is
configured for engagenment with a right-side nostril of the patient.43. The

i nvention of g} ai MR nlrvé’HPl%ﬁ%'f Blal¥ 2Y RihePEH IS MRBHUAr i BéniighfdL@User Wi th the

nostril, a horizontal pathway Is provided that is substantially paraIIeI to
a floor of th¥ppatteehy adotiegeoiithe patiridistnasal ¢@éval to the patient's
inferior turbinate. 44. The invention of claim2 1 wherein the introducer
is configured to be supported by a bottomof the patient's nasal cavity.
45. A net hod 4%r usinethadier dsing the dsviad efiamin 21 toaletiedri the madicarnmarditc anent t o

the patient Ctﬂ%raiiéﬁtrb%'mprising:
engaging the introducer with the nostril of the patient;
sliding the injector to the engaging position; and
spraying the medicament towards the sphenopalatine ganglion through

a nozzle on the second end of the injector.

46. A method for ameliorating pain in a patient comprising:
delivering a medicament superiorly and/or laterally and/or anteriorly

towards the sphenopalatine ganglion using the device of claim 21.

47.  The invention of claim 46 wherein the medicament is delivered laterally

and superiorly towards the sphenopalatine ganglion.

48. The invention of claim 46 wherein the medicament is delivered

laterally, superiorly, and anteriorly towards the sphenopalatine ganglion.

49.  The invention of claim 46 wherein the patient suffers from a condition
selected from the group consisting of sphenopalatine neuralgia, trigeminal
neuralgia, glossopharyngeal neuralgia, migraine, migraine with aural
headache, migraine without aura headache, tension headache, cluster
headache, chronic cluster headache, paroxysmal hemicranias, superior

laryngeal neuralgia, facial pain, atypical facial pain, herpes zoster



engagi ng the introducer with the nostril of the patient; sliding the
injector to the engagi ng position; and spraying the nedi canent towards the
sphenopalwi2zom/igasagl i on t hrough a nozzle on the second enu/uskoowlhelidnj ect or.
46. A nmethod for ameliorating pain in a patient conprising: delivering a
medi cament superiorly and/or laterally and/or anteriorly towards the
sphenopal ati ne ganglion using the device of claim2 1. 47. The invention of
claim46 wherein the nedicanent is delivered |aterally and superiorly
towards the sphenopal atine ganglion. 48g The invention of claim46 wherein
the nedicanent is delivered laterally, superiorly, and anteriorly towards

t he sphenopal ati ne ganglion. 49. The invention of claim46 wherein the

pati ent suff eopsthéinicosa vasomotor diinitigneajbedegdression, ieramyaigiacanmsi st i ng of
sphenopal ati ne_neur al gi trigem nal neural gia, glossopharyngeal neuralgia,
m grai ne, ni g?ﬁpwga@’%ﬁﬁgﬁpél headache, nigraine without aura headache,

t ensi on headache, cluster headache, chronic cluster headache, paroxysmal
hem crani as, superjor | aryngeal neural qi a, facial pain, atypical facial
pain, herpes 2%ste f@aﬂﬁ%{?t%ﬁaﬂga'mé@m B theimatiodTeskils Brineepsesssi on,

fibronyal gi a, p@ftkaeMaP6MAE hfcdniteh @RbugPthe DIHSI-bRIEBAKBR Of cl ai m 46
wherein the nethod results in increased perneability of the nedi canent

t hrough the bl ood-brain barrier. 5 1. The invention of claim46 wherein the

pai n conprisega hgadaedifiondrbhihdb Adi8indhe am@ﬂm@&@tﬂﬁ%s& . 52. A

device for delivering a nedicanent to a patient In need ereof conpri sing:
an injector cigsistpehangy acembisatiamiiesenif i gured to renai n outside a nasal
passage of the patient, a second end configured for entry into the nasal
passage of the patient, and a channel extending fromthe first end to the
second end andR.con dgucetbridelivaringel medigasentidi & patient in ndesktbereof he second

comprising:

an injector comprising a first end configured to remain outside a nasal
passage of the patient, a second end configured for entry into the nasal
passage of the patient, and a channel extending from the first end to the
second end and configured for receiving a medicament, wherein the second
end of the injector comprises one or a plurality of apertures configured for
dispersing a medicament superiorly, laterally, and anteriorly towards a
sphenopalatine ganglion;

an introducer configured for engagement with a nostril of the patient
and comprising a passageway configured for slidably receiving the injector, a
first portion contoured such that it is configured to be complementary in shape
to an interior of the nostril, and a second portion comprising a rounded convex
portion and a substantially flat underside, wherein a cross-sectional area of
the first portion is larger than a cross-sectional area of the second portion; and

a handle connected to the introducer and comprising a track configured
to receive the passageway of the introducer;

wherein the handle is configured for movement towards the
patient’s face, such that posterior movement of the handle moves the
introducer into engagement with the nostril of the patient;
wherein the injector is moveable between a storage position
preceding the engagement and an engaging position pursuant to the

engagement; and



end of the injector conprises one or a plurality of apertures configured
for dispersing a nedicanent superiorly, laterally, and anteriorly towards a
sphenopalwoi2om/igasagl i on; an introducer configured for ergagsoeasnBsth a
nostril of the patient and conprising a passageway configured for slidably
receiving the injector, a first portion contoured such that it is
configured to be conplenentary in shape to an interior of the nostril, and
a second portion conprising a rounded convex portion and a substantially
flat underside, wherein a cross-sectiapgl area of the first portion is

| arger than a cross-sectional area of the second portion; and a handle
connected to the introducer and conprising a track configured to receive

t he passageway of the iwheareiddeeengagieg positiarhis sitaatet engdialcpesténior aatl f or
nmovenent towards t.he .pati ' - .lat posterior novenent of the
handl e noves the “ﬂ??ggﬁgﬁg%Pﬁ %ﬂgﬁﬁgégﬁgﬁ@nﬁﬁth the nostril of the
patient; wherein the injector is noveabl e between a storage position
precedi ng the engagenent and an engagi hg position pursuant to the
engagenent ; andwherein the engagi ng position is situated nedial, posterior,
and inferior to the sphenopal ati ne ganglion.



