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present invention relates to nmethods for treatnent of

mgraine. In particular, the present invention rel ates

to nethods for treatnent of mgraine and rel ated

synptons while mnimzing side-effects, or adverse

§ T

cont ai ni ng d|hydroergotan1ne (DHE) and met hods in

whi ch these pharmaceutical conpositions are

adm nistered to patients for the treatnment of m graine
headaches wi t ipoHNICHE, BIFIES OF TBRGKGRINONF THE

I NVENTI ON [ 0002] Mgraine is the nost conmon headache
causi ng patients to consult phyS|C|an Accordi ng

[0001]¢ ﬁélewrsmclaﬁenuogrrahaﬁﬁé tem&}odﬁ or qAgNent afarigrane &n partlcular the

present'%t«l:ﬂrtg))% rrgrlg?eg lt(? H’lfgl(%g ?c(): i attrﬁgné}]tf%l %g%@ %&f‘sﬁrpﬁhgﬁg while

mlnlmfzmgmld@eﬁﬂam’f;l @8 advease éffdcts, bsswiatéldoalth aﬂifnlnmtrtatlom oﬁfnedlcatlons that
grai.ne established by,

g;t e Eternatlon ﬁh@ 1

allewaedexgé%lye syFRpteMs oMoEs sRsfHtcatly t hé’vﬁ{‘@?‘aﬁ’e et Fg?fcePHca

compo?i‘ﬁ@ﬁé’cc{h%iﬁm . dthydiGets SRS @farﬁlerh&ﬁﬁésaiglewﬂéh ARiE BRdrfhaceutical
whose heada hes f|t t he nedlc definition of mgraine

‘compositionpare amimstetidag poseds frashd meatmasteaf migrpne behdaches without side

ff decade ago. A mgjority of all mgraine sufferers (53

elfeCtSher cent) characterize their pain as causing either

severe inpairnment or forcing themto retreat to their

beds soneti mes FACKGRGURD @FTHE INVERT#ONave been no

dranatic changes in the way physicians approach t he

tnment of mgraine in the past 10 .years. pt on RB
[0002] etMlgrame Héb"dﬁk?ﬁ‘ecomf(l%bi% aghe msms@stleré%) C%evf} [P%@@Slﬁn-

Accordgﬁxé E):' t@g rf\n(tljegggla}sll‘ig élﬁ Sf%%ig 91 aﬁérog‘rﬂﬁtéi 3 Iﬁflf?org{*)&fljﬁ’él {}the United

I agn SIS of ne
States #ged 12eamd (Xﬂ@leéhpmedma(tﬁy édpetceifofehe pbpulatiden) Isaffcngyom headaches that

fitthe e TR AL £ LoD Eone BB calRghectngiety. This

orresﬁdnH?to MeahRIrAIRS s@f&edinfdveryeolr UTDMoidheldseRdp&bafRage of patients
because they occur with synptons such as nausea,

whose headachesdit the medival dqﬂnlmqn @fdmglrzgm whparetering giagposed has increased
comparelartg g%l ag'o nA'n%aJ 01e {y ofoanl 1¥1g92[}n9 Nte? erg%? {)eIICIé]I%) characterize their

pain as causing either severe impairment or forcing them to retreat to their beds sometimes for

days at a time. There have been no dramatic changes in the way physicians approach the
treatment of migraine in the past 10 years. (Lipton RB et al., Headache, (2001) 41:638-645, 646-
657)

[0003] A three-item Identification of Migraine (ID Migraine) clinical decision rule for the
diagnosis of migraine has been developed. (Stewart WF et al., Neurology 1994,44(6 suppl
4):S17-23.) A migraine is a type of primary headache that some people get repeatedly over time.
Migraines are different from other headaches because they occur with symptoms such as nausea,
vomiting, or sensitivity to light. In most people, a throbbing pain is felt only on one side of the

head. Migraines are classified as either "with aura" or "without aura." An aura is a group of



head. Mgraines are classified as either "with aura”
or "without aura." An aura is a group of neurol ogical
W@ upHess4 usual |y vision disturbances that sePUBUSH08/001829
warni ng sign. Patients who get auras typically see a
flash of brightly colored or blinking lights shortly
bef ore the headache pain begins. However, nost people
with mgrai nes do not have such warni ng signs. [0004]
neuroldgitdlispmptdmsyoswlly ageaon dishabvanchethat seoed ad \aanaihgasigrb éﬁatignts who get

s SRS .8 Pl e TREEEASHATE SRR aace i

begins CHERERND R8st RBFle WARPRGrhEs BE HOORSR khdPWwarnii}esigd. ol ogy
of m graine has been studied by many investigators.

[0004] PNESIS ?fe H&%ﬁﬁrég@n@%&@ pékey pd‘sHJl!r%d §§‘9&Q%H§ rﬁ?@r factor in migraine.
vasodi | at or/ vasoconstrictor nechani sm vascul ar
These mebdasé®fonin, dustamrrteepnoaﬂagkandms; watelet e ass, padorphing, and vasoactive

constriction equals r.el Re h al so. has. n
neurorgRfifase LG R0 ST estiin b ArT G BoBan s iny et Bigsen
researdhihol 18Rz G YhiRy SBYpBFts tHRSvasH@ ] ARARRbENAStricA M chh@Em of vascular
vascul ar head pain. An unknown trigger activates
headaclbe,ruw,aag@ualahlaltlpn gevfen aringnd enstiiplighequelsgakief. Research also has now
1mphc§eé‘§g %ﬁ%t ile 1peg%gag§g$é3591§fy é%ﬂxbriiéglgﬁ% dzérﬁf@at%r'r, %g ﬂle caPlg]atlve factor

for vastelagheddfalra WBdrkabwin. tﬂg%er\aaﬁ%iési ?é iv@!ibulztﬂtﬁgéfﬁlnal axons, which
extravasati on, mast cel degranu ation which cause
releaser yagopstive apwAPTtidentsubsiarce B caleitopinagenc-selated @ﬁaﬂdﬁ gtsor These

s AP O 13 800, PR e, s

degranniatbamwhichscanfe samsatissigut afningrulses tqtic badik ateai aksd hlgher centers which

n tumrﬂ‘}%gtgﬁi‘ %31&:@% %S&g (?F; (a)‘\rgft?,ﬁ[gj A]fﬁ ggﬁf_}g}ﬁ%?g%n(g%ersgs va[s qOSleechanlsms
of sumadipRAroiRtdrSot aiBRBY hﬁﬁtgraanm%ﬁést PRnIRYL BE. 38| RGLEM).
for a patient having two to four or nore headaches per

[0005] gg\?{gypamé {hehﬁ%?}{s éﬁ&é@?ﬁﬁg Q)P gyt}n{)}gﬁiam .qfrt)gﬁrflano O?dlcatlon may

activities ers s as pr
be selettetliDiRApatien) ha\amgtwmm ﬁtmsbr mormhmatiychas pet. m@itheif they are severe
' cl ude, ser ot oni

enougliig AR ah Sty P HEG s e BSPR PRl iERIDER AL®) are the

most c&x‘h)r)o-nl}ﬁ@éeG' @mef:ﬂﬁaﬁﬁﬁo&l f?@dﬁ%ﬁ (MEaRAEIAM derbtohin antagonists such as
anytryptyline (ELAqg (r)) d er got am ne

methyq@r@é@mtqam@AMSERBét t%ldl@niaclaimdl thockersd VEERAPAMIL®), amytryptyline

e r bi es di cat i.ons .hav
ELAIESNARR etkil uing greppPiioh SRR AT R LG B phepgtertital. Allof
these n@dd@daﬁﬁn@hﬁi/e(iign\{ﬁcand Kile RERIELD inct@difg bddation ﬂosthffleﬁEhtgy and drive, dry
gain, and gastrointestinal cranping and distress. For
mouth,sgmﬁmﬁ*am weightegainnengd gagFejaieaiinal sramning ang disireps. For symptomatic

treatmén%%&@r}engt% céﬁ; 1ﬁ@£€@ﬁtﬁdﬂ)§1@3 is %rnrg[)nlr}qgé& 2t?{tjhgpr?‘ledlcatlons

rea magralne’iI nc rsomet
employaddai gedtivicDRighhife Dn):luda Gsonsdthepoe rbarhucand (MIDIRIM‘B?)ITMIDStyrmdal anti-

inflamiZgi51y dhigs (Y SADRS S6t1 MO TR  NAPROSENTY Fib0 iy crogieqtamine and

the nevdet CtﬁHﬁHé 5L @snsuHaMlJ REUMITREX®) 6tc. WRA nARHEES, isGéh as FIORINAL
Su
WITH CODEINE® (butalb1ta1 with codeine) are used frequently, additional hazards, including

the considerable potential for rebound headaches and habituation are encountered.

[0006] The administration of serotonin agonists is well established for the treatment of

migraine headache. The serotonin agonists most widely used are the triptans, including



W TH CODEI NE (r) (butalbital with codeine) are used
frequently, additional hazards, including the
weonsigwssabl e potential for rebound headaches BeMUS2008/001829
habi tuati on are encountered. [0006] The adm nistration
of serotonin agonists is well established for the
treatnment of m grai ne headache. The serotonin agonists
nost widely used are the triptans,
sumatripa, ad]nmgm,tammarqmtl]atan, rizalriptamn, iepttaptan,faowtniptpn amd almotriptan. These

ri tr| tan vatri tan no
compoipEing Sied sl B borbloBu et ban foyBRERs P GuBisPhAderdd 8ot alkalois
such ad pbBIRCARLAE FefehRd Ao h&RHLAs H8SthRe) @h@aihyatdeaddvarflihe mesylate |
such as ergotanmine tartrate (referred to herein as

(also refered trasblyydapergeliamyel odPHED arei aleo yred Yo atvarigty|of discase states,
mcludl{lgfbeurt rngp hm?te(il ?of t%la tlbégtn“?enrt gf 5(?1%8 Hl?gr DHE) are also used

i sease s nIeudlng, but not

ted.to reat nent of cute m gr.ain
10007] %?tamlqteangﬁﬁl* 8 o8 oh . uplifkiRTpng batdsa
btoavaﬁé’rhhiyrtgii@l 293R6l lO%tdeH@%hm@té}@&’ abdeaBhdhiet m&@Bﬂemlag’ﬁélﬂatlon)
0% of the adm ni stered dose reaches the systemc
These @dmmtﬁtratm@ rr)uteﬂai@s@sdam rlasivelatslon opspt pE thezapsuti¢ effighey, ranging
from 4 rr]m;letﬁ clfr\{rei‘ l l%v 2 r(])%% f oratl hf 8o %g a%l dteﬁ(/érS/CﬁP de%msrtratlon has

Fana hours

high bt@ﬁ@dllaﬁﬂltﬁ biid bmuaf thdﬁbémﬁf @fﬁczic‘yf a¢liailp indichdédsaRarh3E minutes.
hi gh, bi oavail ability and onset of therapeutic
However.finiegiégns arg painfu). srbesnloraldaflamantion rﬁﬁhrfﬁtcegiph%er& because

admlnlkt% ﬁﬁltﬁ}pﬂs ﬁﬁe@c%sﬂg%gngﬁgégggrevllsg@?n it W%lhmh’ ge{/%trlal\)/le to

uce conp I ance nistratio
administer|thereegotatisldigs by putnumlar)smhelauomlmﬂmonary wthalladiolnerf Wier grgot
esirapl e.to adm ni st the ergot al kal 0i.ds.b

alkalmgﬁwﬁﬁ W‘W}?ﬁa{?%{?l?%ﬁm prethe drhgs can reach fhe ¢ Yl{aﬁign because there is

rapid tﬁh% %%Qh@hl@éol‘ﬁpéﬁtfﬁleﬁhﬂ ifiozBe BRIIRR9 cire Mah6h BiEbedABSse of the
drugs can reach the circul ati on because there is rapid

relative absasgsorfiméahanismisdorameteboliam apthe fhertgs ubilmenaryt debivery has been

demonatts@%%Lo re%tflg ! rcuI %fﬁglolaﬁllaﬁgf%brb e%lf%? Itafe r%(gtla{%tlﬁevtgrtrate Pulmonary

inhalatf ddeiaisitated wuetﬁtald@a@ohemndﬁﬂ@ﬁﬁmriatowaﬁ@ ty@aatl df mhiraine
up to 92% bioavailability in the case of ergotam ne

medicatigns prd BIinimize e apdesirablgitants eesignsed; with aasabnd pbliggual
admln@trgtﬂ)nad{l%'tg ﬂ%absi{t%ﬁégktcﬁﬁfté &%Bt élﬂ&lgldgr géﬂhﬁﬁ 1(9{ would minimize

I he ne i ons and nim ze t e un |ra
the relticﬁzﬁice t@thﬂrmsimeﬂtmmﬂasmméd with tisuilnbasignaks of i mjectlon and the cost

d t d h. f.th .
of clinfgPlepEr R BUTHENRSY YRR AP Yo e P oI pfgom the migraine
symptdris, 4§ {tanGfd HQIN%?' @Ee"ﬁrﬁ% & tHe'sSREARNir @R ALY a¥hh IV bBRs, less

I nvasi veness of injection ahd the cost of clinical
than 3G upeites, siithout th@lllrmaﬂlatﬁ yaturchef iajection.al so woul d al | ow for
rapid relief fromthe migraine synptons, as it would
[0008] d@dihydmerdghaandnel (DHE) tMae ideyisi fiedracarcefifextiva tieatmens fdrasigraine nearly

fifty yq%?ﬁ/a% (&\éslg\gi thobg?ﬁﬁ}dégﬁﬁ?(_lgéé}%i?ge’rst\é\gnt Igto%t Hteagache 30:334 339
(1990); Saadah, Headache 32:18 20 (1992); and Winner, Headache 33:471 475 (1993)). Despite
numerous references describing aerosol delivery of ergotamine tartrate, also referred to as
ergotamine, for pulmonary inhalation, there are few, if any, teachings related to the delivery of
DHE via pulmonary inhalation. Delivery of DHE in the same manner as ergotamine tartrate is

not easily accomplished because DHE is very difficult to stabilize in any of the above



[ 0008] Di hydroergotam ne (DHE) was identified as an
effective treatnent for mgraine nearly fifty years
w@owsHRmeki n, Neur ol ogy 36:995 997 (1986); SilPEr/ES®081001829

et al., Headache 30:334 339 (1990); Saadah, Headache

32:18 20 (1992); and Wnner, Headache 33:471 475

(1993)). Despite nunerous references descri bing

aerosol delivery of ergotamne tartrate, also referred
formula@orasDéPEg(cD HiE-rdS°-Noyarps) hﬁgrbawyadmmwteacd by inttanurseular er

ach s re el hver

mavey Pl () oy TR aPn Befulsr by Bk Y shEa 080
WmneanHe\ﬂﬁcl@S.Beﬂgaﬂgml 9e3)D. GIDHEE(I\/HGI@ANWL(QENSWMS) has been administered

acconpl i shed because DHE is very difficult to
by nasajtadpiiniptratianrfonhQ yedrs+ RHEHp é\?@ﬁgy ¢tMeavhesrg veroibeppnegusly (Klapper,

V. t tr |

et al. 14'65&%52}{6':%\/%1:%3 @9(9?%)3\7\/%%25??? grﬁélsrglr %éolsﬂ 82@% &d Becker,
et al. }({wh@reaﬂielMeMSadl996))16156@&:@&3;/163&911159&&59&1 héﬂ%h associated with an
undesurq@{;asruh gﬁ?g&%ﬁgégﬁﬁﬁméég éﬁlé%%% nﬁg%ag]%i re atecd;F\():%rl\dlpl\ox(/as)cular effects
such ai’ﬂgb&‘ Bfegmé hggagglgg an@ aYt@H&l%onQﬁgnérrc' habégieﬁfréfz@ég\«suh its use.

Iven su neous (KI'apper, ache

10009) 2y pyeRgfiectigin oY %ﬁ%t?‘fa raip TR AR Ryiph 5 4

accompahdithy) mdd:-bfifmteﬁuchlal‘s&aasﬂm Voraitingtahd ohdsapaing®inner, et al., Arch.
assocj ated wi th an undesjrable s ef f ect roflle

Neuol 35380144 pbeD; OffreStoc enhinbss shorercatigketng experience in

patient§ ?chiv?ﬁ/%aﬁ%' an s®f cﬁﬁﬁfréex%k]&ﬁnﬁém@gﬁﬁg) i etivh! SP 1nclude vasospasm,

instability and arteri constriction, have
paraestheparhtypertensidn, dizgingss an{UGQOQ}'smm,hl@a@whe,fﬂwshmgvélarmea rash,

the treatnent of. m graine E admnistratio
increasi] Sy Bt Vel lsHeise aod Pl S 2 oSy ifosthigeh afer
long-te®dis€ BE&th Qﬂiel(;%o@ﬂlfﬁ@ EAt leﬁﬁt ok sideAFebt, niNeeh WecudInd@Grequently
184 1996 her side effects observed from
after lrms@rmlﬁ Rémimgraéwpéha@m intrarpachlenesintrepasal/adrginbiation. When
given suls)é t‘)m %‘E'l'slh%%%Sn&%hQF&{‘ Sf X'saﬁl% ﬂﬁt G5l Bgelill reb@%d to cause nausea
Retude vasodpasm paraes 2siva,typertension,

in near(il Z(i%@é&ﬁate&pxm@itsl(Wdyﬁnl’waL Ameadraahel SBI 8($|1184’lgl 996)). The currently
di arrhea, rash, increased sweatin

accept@ﬂaqrweraaalgﬁrlth@ﬁ dorgnisgHan onh upesefr Er(ﬁqeoFﬁé'aqe 6 icall fajthe
admini ﬁﬂ)natft{aﬁ 9‘%&{E i00 142% cBhcueRy AR bR isit of'ﬁHE to prevent

east one SI ect, nausea, occurs nore requen
nauseaaPdtents with kvewmo oardadasoul&tdishscoare nhagquadified to receive DHE treatment.
i ntranmuscul ar or intranasal adm nistration. Wen given

[0010]s mhmgtthﬁamiﬁg yhead uidesizalsie Bide @ffieors DHE ésdtil conSideidd tli)HEgold
as been reported tQ cause nausea in near|ly 16% o0
standartd & tEratpentiod seere pugale; clustenheadaghes phropjsi gy hee@chgd)HE has a

longer aﬁétlg ﬁ@t?ofn tﬁﬁ?s&h'&tﬁ?fyhl ¥ RGASRHGE e%@é &are lower with its use.

or i1njection or 1V use o see Figure
(Wmncﬁ)P cadill Af(hlllbtd‘lﬁlr@CENd')’l aftsub¢utanmeoos ddmydmetgo@memc (yemus embcutaneous

sumarigfordi 46E BEERl & etamiaionn AtpdieddLoradn i Do el B, there
exists A'fdedFuPprlotéRied 18 deBOE tMerapkilfichl ¢ 8ff8®Ve-amounts of DHE in a time-

sensitive manner, without precipitating the side-effects traditionally associated with its

administration.



[ 0010] Notw t hstandi ng these undesirable side effects
DHE is still considered the "gold standard" for
wo e@avymsnt of severe mgrai ne, cluster headachRCT/US2008/001829

chroni c daily headache. DHE has a | onger duration of

action than sumatriptan, so headache recurrence rates

are lower with its use. (Wnner P, et al. A double

bl i nd study of subcutaneous di hydroergotam ne versus

subcut aneous sunBYMMidY OF THE INVEAY of acute

m grai ne. Arch Neurol (1996) 53:180-184.) Thus, there

exi St .n f Lve . el .
(001111 iy BB e Lo PBFRALO Rl &gk Ela dispage or condition inan
individuh®Rle A gbinpgendthan@) binds tdond ofxheed fixist @tépigrsf WhRerein binding of the

side-effects traditionally associated with

: S .
compoypionhs fird resAtoSUMANIaebe AifEasenyERmYioRn | 35@1@?] bipeg to one or more
| o
secon R e B R B e b BT Pl TREE e sl Bde et
the methodtcofmpyisimgnatbninGtering tortherimdéevidual ab ameorpéfahs compeunsl at a rate
.bi ndi,.ng, of the conpound to the first receptors
sufficief) (46 Rlapa SIS awnaroncaertiondpvel aﬁﬁ“ecﬁﬁmpﬂﬁéu%hat
compo@i€a@$ adB £oohRE 88Nt REREP FReptdP 8REDRVRIIHINRY 1@ B lisease or
_conpound to the Second receptors causes a side effect,

conditiphewhaseindble ciomybatingi plgsmachmicanteatiom leel 6 therronipodnd refugins below a

evel o @R Rline B SRG i elorde R e 4feF oy el or

the co und such that.conpound act an .agoni st ..
100121, I8 pFE PRBHDMER} Fe ina USRI 0 BRGY ML P Gemifoghp! migraine
with DHIE wii 18 @@ fni2ngGRIMTEdCRN theh&th8d BothPBsifig ! daiRhindGhe peak plasma

pl asma_concentration | evel of the conpound remains o
concentrgtion Gmak)eand|slighitydelaying thy paak sdénas to@voldesatisatingithe dopaminergic

receptor to cause a.si.de fect,. [(0012]. I n_qne
and adRERRY espiSrsy RETE AUSVPE RGPS biotrg 8 e B grocptors o
alleviafeaRigaihé Sahpems vathiih ginddfienathht pebikts ragid ke oNitiBh ¥ &iifi@ine

side effects, the nmethod conprising: danpening the
symptgisak pl asma concentration (Crax) and slightly del ayi ng

the peak such as to avoid saturating the dopam nergic
[0013] adnl onglemhbedigicot, theciapesian relghds|te aaedthed fongdeurfistedng RHE or salts,

bi ndi ng _to the ser.otonin_receptof. o _ald eviate ..
hydrat?% Bglg{n%gohssy%?guﬁg, 1%‘n {PRITS a%c? ﬁlle??% iélf;éﬁ%hetr%oaflt topa patient in need thereof,
an amdu@pPdIDHESRIfidienano eddudt ghakftnesyympitomBritin @ PHouk Pev® without
) _enbodi nent, the invention relates to a nethod for
inducing i i¢ ¢4y i ng DHE or salts, hydrates, pol ynorphs,

rodrugs, ion pairs and netabolites thereof, toa
[0014] pathecinventipnrrelatesito aredlatds fampramgding anpdm@pie of HE to amindividual
.1 0. redu a_.m dr.ain t Wi.t hin [ [ od

sufﬁc1%? {%g%vte?oﬁ)na d(ﬁlgu%agtl% Plast eafn&élggg.ratlon 1EVet 012 D?%Jeffgc%ve 98¢ DHE to act as
an agonist against a serotonin receptor related to alleviating a migraine symptoms, while
insufficient for active binding to an adrenergic or dopaminergic receptor related to nausea and

other side effects.

[0015] In some embodiments, DHE displays reduced (<50%) or absence of (<20%) active
binding at dopaminergic receptors such as D;. In some embodiments, DHE displays absence of
(<20%) active binding at 5-HT3 receptors. In some embodiments, In some embodiments, DHE

displays reduced (<60%) or absence of (<20%) active binding at adrenergic receptors.



[0014] The invention relates to nethods for providing
an amount of DHE to an individual sufficient to
waleashgisesa circul ati ng pl asma concentrati on | er€l/Us$008/001829
DHE effective for DHE to act as an agoni st agai nst a
serotonin receptor related to alleviating a m graine
synptons, while insufficient for active binding to an
adrenergi c or dopanmi nergic receptor related to nausea
[0016]arid on¢ brabodintat, elid BEEsis aflMddiSkredrbysmyenethiuali st sich that the Crax

_ DHE di spl ays, reduced. or . absence of  (<20%
s less Shat ) QOB PR H SERIANR FIELHcEIa0a8 BRBran LlRRTS anghe time
followfng aﬁmgﬁm%ﬁ@ﬂhé peddHladha %ﬂ*)éﬁtrﬁﬁﬁﬁ@ aRaiflbd (TS ( qo@ccurs within 30

tive binding at 5-HT receptors. In sone enbodi ent s,
minutek afteoadmieistredoment s, DHE di spl ays reduced (<60% or
absence of (<20% active binding at adrenergic
[001 7] r eﬁ 8o embbﬂh&%}s R 0ofeD RO issrehah 201008 pid.j & less than 15,000

dmi ni tere t hod such th
pe/mL Capesh Gan 15004 %(Hﬂz;@n&ﬁeﬂ&gv i Cesiiod it ey ipeggsma. In some
embodﬁgérﬁyl"[ata,! SDRAES férg?]lgq an ?’(ﬁguﬁlﬂgs bhdBiobObre RMYIY 15 minutes
en pea a

m ni stration sma concentration I's
in the atcuktingglasiamx) occurs within 30 mnutes after
adm nistration. [0017] In sonme enbodi nents, Cmax of
[0018] DHE:Cbﬁhlh@ﬁ)Soriel'a’apecZ of teGnpatioh thoC | ©f DHI admikbst@@0 by a method of

the 1nv51©t}qﬂ_15|ag | esfﬂl(i g@rfgilqo ngofgfogg / ub?cﬁgrg%ﬁgsgl%[zgﬁg&ninistered by

direct Jr'SRdw Bglugffﬁrdv%n&fsq{eﬁ(/é}gll y l'ess than 20 m nutes, and

nost preferably 15 mndtes in the circul ating pI asnma.

[0019][ %)c%gldfl%éfn% g@nﬁenclttg er eg@%ﬂ? %ﬁtthéji,h% g?ljfl-m/ ﬁe Ing%eer%!tillﬁ a method of

the investidai is laekast l%fmﬁddeld)&dffﬁdrﬂ tloer Tl of DHE adlingsteted bpdirect

t he x of E 1 ni ster by direct or slow bg
intravenpys dRJYARY gnggei&a/@gkor 160 ﬂ?gq‘e&é‘c‘)ﬁ’r?ﬁt geanseRR! %Jéﬂ? drug in the
systemgeﬁlﬁctg%tfoﬂ%ﬁhls Btheh BEhEEYg 9@11\@5@ l%dme Mh&d §6hBYnRntion is within

the invéntion 1S at | east m nut e del ayed
75% of the woiparabled¥ ddlivetdd dnderi ni st er ed by d| rect
i ntravenous delivery, and the AUC (or area of the
[0020] c Wxeeerditig tohmecspene bt t}atlhmtmh thhDHdly ﬁa»gnulaubms R/insihisrared to an

1nd1v1d§|§l{ l?yg%g I t nqg\é%tﬁ gwtge:r d?%e %f\ % gvr g%:‘% g]ell\#]ﬁé is agr};lmstered at a rate
such th%P{ﬁE?reélp ﬁsﬂlé{cgﬂehﬁgﬁ&g(@o%% 16[3991%9]10'%@ YefAhN&oricent®iBn in the
aspe i nventi on the DHE for mui atlonls
mrculaanlgrphsmaem buknams and the;dlrw tak) fbklownﬂgraéanmsa@tmm‘ah@dthe peak
d dose

d
plasmal O EE TR Sl e 3k T S A GHRUAS PR fher
whereif GhEBHE BrheRtioh l‘ﬁaﬁinﬁﬂls&@& Rihoit ddsigieRtingdhh @Htlieﬁlehb@o the

individual.

[0021] According to the methods of the invention, administration of DHE to achieve Cpax and
Tmax as described above, results in at least partial relief from a migraine syndrome including but
not limited to pain, nausea, phonophobia and photophobia, within 30 minutes and sustained
relief for 24 hours, but does not result in drug induced nausea, cardiovascular side effects or

other adverse effects.



circulating plasma in humans, and the tinme (Tmax)
follow ng adm ni stration when the peak plasma
w@orvseyesat i on is attained, is |l ess than 20 m PCI/ES2008/001829

after adm nistration, and further wherein the DHE

formulation is adm ni stered w thout adm nistering an

anti-enetic to the individual. [0021] According to the

met hods of the invention, adm nistration of DHE to ,
[0022] a icendingveoneaaneboriimsnts the e teatmadtial belied frones migrainersyagdrome is

| east  part.i al ief from I.arahpe syndr. .
measute{ 8 R il o T s oF BPafts Bl " B AR TR mpty i g time of
adminigeti ANHIRA ORI Bscovd dH 1 aBS0,/BON0 66 1 20M6hirfiies falloethg administration.

relief for 24 hours, but does not result in drug
[0023] NEHEGRENRBURE thetlfcs Gf MYeARCEH RN, SdHRiRfaliBR t&uRS irPpdAR plasma

adverse effects.[0022] According to one enbodi nent,
concentiations of| thaptimaayr adtiak meshhadites; ingfudingbygmat Hmited el B-drydroxy
: I s nmeasured by a fr HS score of eater ~th
dlhydroed'goqagl#neaa e %’tglax}] gb@ggﬁgﬁlﬂ agtdntl%é§ soe Slpbgcilmen S, Cmaxaoqr the
primarf@itabositdsas peferably ds,thdrol 006 @A, dhore plefadabBlessilan SO0 pg/mL,
or 120 m nutes forlomﬁng adm ni stration. &0023]

and most prsferably less thane2 (Pengimdsindhe ¢ifilatingghasng, In some embodiments, the
i . . . I N .

Tose o HEPREEY Bl B0 R ek Forkfly RETH R SR HiRb BBty 60
minutek iimriHeedkctilatiBg pladmaxy di hydr oer got am ne, at | ess than

40,000 pg/mM at Cmax. In sonme enbodi ments, Cmax of the
[0024]P'Th BBE ¥spet gabe idvestids thy ebebdihyolV@s8intifisiationXdQhe systemic
) )g/ m., nore preferably |ess than 500 pg/nL, and npst .
circulagpr pEampniy dpseaf less bbb o mgyPHIE ersalthdiygratesypalymegphs prodrugs, ion

. . i t a rd r- ..

ps 4 PRI OB SRR IR Gt B s 00010 B acministrd
00251793 UG Yo BT SRR B AU PR B
deliverlypYofilé &eheadidiniistefedl to @R ihdividgl. syst emi ¢ circul ation of

an unit dose of less than 3.0 ng DHE or salts,

[0026] NYAUcBE RSy toRAk WERH IR Df POV eldRon d DAEMRHhSlafésimay be administered by
net abolites thereof. In a preferred enbodi nent, an

any maglei incideng it not Bmitgd tes infeRviendes, Etescarter@b 2 appreoneal,
: havention al.so rel ates,t I.tabl e. for. ' -
1ntraputlrlg]18$arg,c ?{Plé\%léa{r}%lgld ggclzc?alé dr?té;er}lélse@e&]ﬁ? B’?g‘%}l{”g’ 1%%\%%108&%, intramuscular,
intra-trachdal)isabaita@d ot iGophudesis, Gtaasderhl) Aitaodwlan istrfiedan tahi€mucosal,
nmet hods_ of the invention a DHE fornul ati on may be
and traggermakdedivey- by any node, including but not |inited
intravenous, intra-arterial, intraperitoneal,

t o’ . . . . .
[0027]i de papefemehemoge, the methad afiadministratian s by iPulmenary inhglation using
r i e , :
s g . oL Bl LTSRN s natrs VDI
and thd Kles $6l e iRt prefertedgmbidiment npVAIRackahs a bicathdcticasdmetered dose
inhaler (for example, TEMPO™ Inhaler from Map Pharmaceuticals, Mountain View,

California) is used to administer DHE.

[0028] The invention also relates to kits comprising DHE formulations and instructions for use
thereof. In a preferred embodiment, an inhaler device is included. In one embodiment of this kit,
the inhaler device is loaded with a DHE formulation. In another embodiment the kit comprises
one or more unit doses of the DHE formulation. In one embodiment, the inhaler device is a

pMDI such as a breath activated metered dose inhaler (TEMPO™ Inhaler).



and transdermal delivery. [0027] In a preferred node,
the nmethod of adm nistration is by pul nonary
WO pivalgteson usi ng aerosol s, dry powder i nhal erBCT/US2008/001829

nebul i zers, vaporizers, pressurized netered dose

inhalers (pMDIs) and the like. In a nore preferred

enbodi nent a pMDl such as a breath activated netered

dose inhaler (for exanple, TEMPQ(tnm) Inhaler from Map,
[0029] prizherimvantion é@nt@r relBigh taaminplende\ieg FerapTifiag oneson mer unit doses of
a DHEafg{mu b 6n wherem e%&%%q]dolpﬁ atdm/g@{& t%l r§1 558{1 fHaf the! p%ak plasma

Form I 'ons uctrons fo

concentiGtiof l[e,ﬁaﬁ))i@ lesls thad 19);G00epg/edl c@fﬁéﬁdatitﬁnh thcﬁéhmdhi’t&igqﬂasma in humans,
device is_ included. In gne enbodi ment of this kit, the

and thg img (Enabiipring admipistratonvhan themaek plysmaicapresiratipn is attained, is
less th 96&%@&{%&95@“#&4% kit conprises one or nmore unit
e

0oses 0 ornmu atl on. I n one enbodi nent, the

i nhal er evi ¢ h '
100301, 38 eitoeCiEhE ik D R PobBeR it S E M B g presen
invention wélltbeGsné QUrtHee hpaedratie thetfollowinghethided Descripeion of the Invention
conprising one or nore unit doses of a DHE formul ation
and thearepEiPANAE FigwRistand G5RPodEnedi ni stered at a rate such
that the peak plasma concentration (Chax) is |ess than
10, 000 pg/m %M@RIWOWO‘F“?HE@I@A‘WGHJ pl asma
i n humans, an t e time (Tmax) follow ng
adn1n|strat|on when t he peak plasna concentration is
[0031]atFIGi hebiows Bertensagetdfanbieots wbtainiag relfef &lom pain with DHE versus
lacebadm nistration. [0030] The present invention and ot her
p %bj ects, features, and advantages of the present

on Wl | one further. apparent in the . . . .
100321¢ 00 e TR G EaiScHP BIEF G BRIV HE R e ih gimal side
effectst he acconpanyi ng Fi gures and enbodi nents. BRI EF

DESCRI PTI ON OF THE DRAW NGS [ 0031] FIG 1 shows

[0033]%&@%‘%&995 10?1 gﬁcﬁfe%:g%)tgg%ﬁ'@mg}g%ﬁﬁl f’opgerf)&)ﬁgpgﬁar'e@eﬁlt éﬁbtypes

versus
based @hdosemad Iadmeﬁstnatlpnmbmtleelsess thians2{3b ewak n@smil ag inagktivebinding. "(h)"
vvitfi m ni mal  si de efLects [0033] FIG 3 shows
Tepresqniy G ens nrrg‘éeé’ﬁ?rosﬂ" BPR%¥i ng profile for serotonergic
recept or subtypes based on dose apnd adm ni stration

[0034], dipe4 shawusradipligandrcepier Eunég@éaofé\@ fonadrensrgiciing gopgminergic
recepto[rog%txféselﬂfsgéSmiﬁseco{ng%g-) E}l | gan ﬁfe[.’tgé's tﬁh&gﬁd &¥as classed as inactive

oWs ra receptor ing
bindingr'¢f)i’ représentsatred dugiao recegtatcphitypereargi '&NS" indicates non-specific

binding.

[0035] FIG. 5 shows selective agonism at 5-HT g and 5-HT>,p receptors at various

concentrations of DHE.

[0036] FIG. 6 shows currently accepted treatment algorithms for injection or IV administration

of DHE.

[0037] FIG. 7 shows geometric mean 8'OH-DHE concentrations over time following

administration of DHE by inhalation and intravenous (IV) routes.



receptor subtypes based on dose and adm ni stration
route. Less than 20% was cl assed as inactive binding
w0 ghp/09Teepr esent s cl oned hunman receptor subtypPST/EHSZH08/001829
"NS" indicates non-specific binding. [0035] FIG 5
shows sel ective agonismat 5-HTi B and 5-HT2B
receptors at various concentrations of DHE. [0036]
FIG 6 shows currently accepted treatnent al gorithns
for injectil¥ATHILELY RIPJLONt Q15 A HaS INWENT[ISI)B?] FI G
7 shows geonetric nean 8 OH DHE concentrations over

ti L o o . . ey .

10038 115 of Sy Sith PR O b kT Rl P R Bl R ion

compribdMBENE| 0o lts) B3 Slatddsgol omotphe pratrugdidiyshi saingd ahaabolges thereof.
(DHE) according to the nethods of invention conprises

[0039] DHifhe @ivenifibh Pelatty & RinRehod 6t HdRIRRSin@TOME W Saltd, Bddagds! Solymorphs
and netabolites thereof. [0039] The invention relates

prodrugs ien pastsiied masabalides thersob o A gatimt inpeesghersof, ay @meuatof DHE
. r i .paj N . . . .
i GO AT AL LS ARl B0 g inducing
side-effdds. sufficient to reduce a mgraine synptomw thin a
speci fied period hour period, wthout inducing

[0040] S ITdae@ide@Chzraih® SpptorPWitRFL SHedifidt PeAbd BowyiRioafhay involve

~within a specified period hour period may involve o
providigg partiil rliep from afilegst pnemigraigmsyrdrpmg srhighinchidgs hitis not limited to

. r i ' ut. . Py ) -
i, AR By Dbl 11 8 03 T s
Reductddh ofelmigdbine $dpoim fidtherinay icompriRReproeidinmnsustaired relief for 6, 12, 18,
nm grai ne synptom further may conprise providing
24 or 3810tk ned relief for 6, 12, 18, 24 or 36 hours. [0041]
Relief fromany of the m graine synptons is neasured
[0041] h\Relietiiremp ahy erinthe migtaise sympwmsys awasired hya drap frpmeoltES score of

S [ ' L.t ti Al j
e QoL (497 BF Chy B B e G050 LB o B o<1
30, 60,790l 1 20bNIB At ifiuidsSol alvingradniibiseaésn, Homeeeo filckd@mffpa pain (or other
(or other severe synptons) . re que a redyction in
severe SYMPIORY) BRI ATeLFHER et ofihatvpiam D abipital >0 result (score

of >1 fgﬁﬁéﬂﬁ)_eto@fat[?%%tix%]gﬁaoﬁﬁ"irp udsBlof) at the time point in

question. [004 To reduce a migraine synptom w t hout

[ S - )
(0042] IHELDE ShARGGE FFbRpTnOMRMIELHR P Bl e
adminibtRatibhud therapeeidaliaefiesive amounts of DHE not resulting in drug induced nausea,
emesis, chest tightness and related cardiovascular effects such as blood pressure instability and
arterial constriction, or any other adverse effects known to be associated with treatment of

migraine with DHE.

[0043] The invention relates to methods for providing an amount of DHE to an individual
sufficient to develop a circulating plasma concentration level of DHE effective for DHE to act as
an agonist against a serotonin receptor related to alleviating a migraine symptoms, wherein the
Cmax is attained within a time period (Tmax) sufficient for providing partial relief from at least one
migraine syndrome including but not limited to pain, nausea, phonophobia and photophobia,
within a period 30, 60, 90, 120 or 180 minutes, or providing sustained relief for 6, 12, 18, 24 or
36 hours.



enmesi s, chest tightness and rel ated cardi ovascul ar
ef fects such as bl ood pressure instability and
W@ea0sn9mb4 constriction, or any other adverse eP¢BUSH08/001829

known to be associated with treatnent of migraine with

DHE. [0043] The invention relates to nmethods for

provi di ng an anount of DHE to an individual sufficient

to develop a circulating plasma concentration | evel of
[0044] DHiarthed, gt Cy.e aftmhed)HEhtrDa fnie paﬁodi(lT,@ag)oamicsxtdi@mi adgftiniatration

erotonin receptor relat dto alne
methowﬁlaﬁ%venme% ipsyf] ﬁ@eehf%i apvey Pﬁ@@h’fﬁ‘i Srenesgic or

dopamﬁ?e‘iél@gec@ff B AAd §2Hfsfd GlaR8ia z{tﬂrotﬂé'r@i/dec@ffégtspa” ' aI relief
fromat |east one gr al ne syndrone including but not

0081, g B e BR15R08B I BEpE P i o

causin@ nansesl amdotbersdide effetts, HEdidpiays Geduted (188, th@5@r) 86absence of (20%

ours.[0Q44] Further, the x_att t
or less 311Gy a lnsrétfoﬁea?m@rst%%a i E ghtelad st fEss than
60%) Jr@b&n'c@ﬁ?(f@%’ﬂr RES bimtBHE b Ldr&Rkgit Pcepfold. Ve bi ndi ng of

to an adrenergi c or dopam nergl Cc receptor and

[0046]b?$]£§?{]&gn%@q§€@\%ﬂgorp Eis écgﬁm?sftérg& gg an& ngﬂ@d aY\QGPQte such that the

to anf adrenergi c or pam nerg
Crax isrlessehdro$,006 10r00f 20 OO(G;rBIO {00 40,90@g|5l®g)0®aulsﬁl;0(m1plg/ﬁﬂ kencentration in
side effects, DHE dis s re ucedtagil ess than 509

the circplatig plasgia inweRags: amééE? tigjerialleingaC R AR g e the Peak plasma
concerﬁr%ﬁ@tﬂsoar?m%kl‘z@ BPodHirs @ﬁglnqulgl'f(pb ,;/@ S gRitds| #85

or ‘absence of (20% or’ Téss) binding at
adminiagiateamer gi ¢ recept ors. [0046] According to the
invention, DHE is adm nistered by any nethod at a rate
[0047]s vsdeotdirag totthe nfethads io$ tHecia serttivanadmidBdiatidd) re800s inZfkak @lasma

30,.000, . 40, Q00, 50, 000, or 60, 000. m concentr
conceniratipns.ofthe PRmaR; 364 vp ML FROTHSS, Hﬁﬂ@ff&%tﬁﬂat hippated q@&l droxy

dihydrbé@bbaMintd 1 AdEH RhiS 5/08b] RiovH) 20,0003 PERK 4B/088"%0,000, 60,000, 100,000
coAcentration is attainéd (Tmax) ocdcurs within 10, 15,

or 200,2)09 p8l at €mar T8O memfttlessplamaefrmatdmlnestsrleasltban 3,@6467, 90, or 120

‘ ﬁ? o(lf ﬁ{otthe net hods of the invention,
minute§ AReTAJOPPISIRUCN. "o Ui ts i n peak pl asma concentrati ons

of the.primary acti metabolite but
[0048]) iAfcping 1§ (E‘eiﬁ‘%‘i%f?g it W‘B@Fléeo 'aqmoﬁéﬁtg?&%’é’%er{sﬂgﬁametmd of

the 1nv§mtqglois aflRad 8061204 008 o?’%-qglgwedl&e@ @1Q>m B @ Ooof ﬁpIEOQQmmlstered
0,000 or 200,000 pg/nm "at Cmax- The Tmax

by dlrepnnnavqponed@lblﬂry tes is less than 30, 45, 60, 90, or

120 mnutes after admnistration. [0048] According to
[0049] oeccaxiirerto avk abpeet bf]therihi/mniohhl& Tmef DHHkministered by a method of
the mver?tggnnlls Sa% leegstq , B,y 5, 610 or lr% mmutes delayed from the Ty of DHE administered by
direct intravenous delivery, and the AUC (or area the curve of the concentration of the drug in
the systemic circulation versus time) of the drug delivered by the method of the invention is

within 75% of the comparable IV delivered dose.

[0050] In one aspect of the invention, the method involves administration of an unit dose
comprising about 0.5, 1.0, 2.0, 3.0 or 5.0 mg DHE or salts, hydrates, polymorphs prodrugs, ion

pairs and metabolites thereof.

[0051] The invention relates to packaged vials, canisters, ampoules, packs, or patches

comprising one or more unit doses of DHE. Unit doses may be formulated and packaged in a

10



the invention is at least 5-fold, 10-fold, or 15-fold
reduced fromthe Chrax of DHE adm ni stered by direct
w0 niosaymnous delivery. [0049] Accordi ng to onePEFPSIINS/001829

of the invention the Tnmax of DHE adm nistered by a

nmet hod of the invention is at least 1, 2, 5, 10 or 15

m nutes del ayed fromthe Tmax of DHE adm ni stered by

direct intravenous delivery, and the AUC (or area the
mannegspifpbledPr adraingwigtien by antraysnens, inie-artangl.iiptransatangak gigapulmonary,

[ t]

oral, su%élp%%%%l*c%?lh}[rﬁ{aﬁg%}i tolr%iﬁ)ﬂlxaggt\llér{;' Erlltgivggg)?g# néltﬁcgn?&cmér, ifea tracheal,
subcutﬁ%ﬁ@ﬁﬁhbﬁhdr&ﬁcd aianscﬁ:hﬁdl dtdisery. [rﬁﬁféﬁénddmndnﬁhrasme,ahe dbses of DHE

t he jnventi on, g;thod |nvolves adn1plstrat|op
are Pa%ﬁgf‘t%‘iﬂta THeger é‘HFﬁ? § 107 iRjraysaeHs 4§ lserylord’“ moRgry ihg

DHE or salts, hydrates, grmr phs prodrugs

[00521| Jrhe pequsloaﬁbo relateh & suitable solideliquid ppagegol fpranulations of DHE that,

when adpnvr? Q{eke(zﬂo aerll%{nﬁl%l Lfue? %ﬁﬁ%gﬁ oﬁ‘!hﬁon& %@l’ll%ee{ﬁ ’de51red delivery
es, packs, or pat conprl SI'ng one or nore
profile ldleﬁhecﬂl@)SASJCQanQl-lEld Thi, valdesbBsedralyovee f or nul at ed and
packaged in amanner suitable for admnistration by

[0053] HdcarMeRtéSthe fdthods dF HRY indéntion s DEEEHih @86k may be administered by
i ntrapul nonary, oral, sublingual, buccal, intranasa

any magleaiecess#raltaaslyeve tha @ﬁarﬁéisde@uprarprOflmc}eﬁﬁgé BYiCam, and Tmax values
listed atlbm/cl: ‘”illaélﬁ&ﬁg 334 ?otfh‘ﬁl? ?elﬁtt? pr e Vén%rl]lg 13% g&:hgl {ntrap?rhtoneal

erre
intrapult@sggy odraDslEblmigaalp aad@ag éatranasal, orahin@aladon,tiafphwvesicalar, intramuscular,
i ntravenous delivery pulnnnary |nhalat|on [ 0052]

intra-tragfical, ﬁvwanaﬂu%ﬂl%owr%&ceg%iem radBNRISERIOY, | i qui d
or aerosol formul ati ons of DHE t hat, when adn1n|stered

[0054]¢ J ypicaHrrthe Dﬂﬁi&mwbqémpwldzeeh%tahmem ST togdipicsy mha/élclans or to

psir 8RS SRR WSSl B . S

kits comipritdénd esrviasiei offan adibistaiondeaideda. gnayrilgesaddnaedies irdalators, etc)
node necessary to achi eve t e deS|reP del i ve
e % unit doses of

and a pgvrahm of ungfdosRRes 199 @ EFHERYOARF CRARGC eed tpjde
the corhg&rt%y J%Qie@éﬂ cdQbold. Th bRl ehBodif¥ent, rﬂﬁé' Qdfﬁl%%tlon device is loaded

a-arteria i ntraperitoneal, |ntrapulnonary, ora
with a BlI:{E fomppuetion lTllucckaI qanladdntlanaigatqmmwl a ¢apher] aatdiiloent, a case, and

1nstrucg nLd \{/g%:ggulénagrt;hs :qg%rrrgﬁggtgf E‘unlﬁr%ﬂélgcgerv%rafnhseo%lle' embodiments, an
inhaleraRWicRii$incRide@NMn on@@Rbbdilydit eatHiy kit !the idBlafer Hevibelsabhd¥d with a
will be distributed, either to clinics, to physi ci ans

reservqgt cangaipiagiteq DEE fownahtlaamnmngthea@mbﬂdlmem thgrkdt qomeprises one or more
unit doEgs;/ oefrﬁlé B@Ié’fo(r)r\rllh%%%n Sllflxcg}le% {rgérﬂethg rﬁ%@&%[g{/lc‘é l%ae eﬁfflr&uch asa

conprise one or nDre an adm

breath &&ivated Ayteicdgivse Rihdlen EEEJM@S)TMl Inhalk®t ors, etc) and a
plurality of unit dosages or a reservoir or cache

configured tq deliver mul tlpMe unit doses of
Dihydroergotamine (DHE) for Treatment of Migraine

[0055] Dihydroergotaimine (DHE) is a semi-synthetic ergot alkaloid, which has been used in
the treatment of migraine since 1946. Due to structural similarities with physiological molecules,
DHE has wide ranging pharmacology (Table 1), mediated by effects on biogenic amine
receptors -- specifically serotonin (5-HT) subtypes, adrenergic (a and ) subtypes and
dopaminergic (D) subtypes).

11



the conposition as descri bed above. I n one enbodi nent,
the adm nistration device is |oaded with a DHE
wo eoosd@mb4 on The kit can additionally conpri seP@r/us2008/001829
carrier or diluent, a case, and instructions for
enpl oyi ng the appropriate adm nistration device. In
sone enbodi nents, an inhaler device is included. In
one enbodi nent of this kit, the inhaler device is
[0056]| dxbedrogvgbtanane sased gxuensjwiym m:a'cg:lustm neiaine, pediatric migraine,
nmul at i I n t.her. enb he it‘ 0 I S€$, . .
starus rpRaigs R apf Ehigns HBLRGasHE, FmBEro o, s SRREIPHT G migraine.
DHE 1£ém%|t15fﬁﬂhmn1§t'éﬁédl JHIY Sid BEruhally W@GRWAEMO%&T@ US5942251,
eat h acti vated netered dose inhaler (TEMPO(tM

EP086$?ﬂ%3e and Bl 99@78&)gﬂpwmfeDH§H§)mcfsbpftmr admimesigred by
1ntramMcgfa?/|§15bn t La%%?lgs] 1e E f) E%ﬁl%a@%d\?\% iné;%&ﬁ)as('lilégin 43§é1\éovanls) ina
clinical deetig) elaztsltBﬂNI-DNemcg I(Hinn€9%0 Noe, J(AN857-B5¢ t o

structural simlarities with physiol ogical nolecules,

[0057] Dhﬁhylﬂgeﬂgbtiﬁnﬁasﬁua ovitNAEHRERI9 9y S(TRR), @nd 5-HTHRE k@bp@brs It also
effects on biogenic amine receptors -specifical

binds \«gléh bigh @ffml‘(ysto;qq:l)ot@rubﬁy}é@&, SHiFanatdyp¢112q regsatoss, norad¥enahne 024,
can anQ LRSS 206 ARRARLIBT A § DhcSpiypes) [ 0056]

roer amne ively to treat cluster

[0058] mﬁ?‘S ﬁq{a}?}e&geg&ﬁ b bfd%fc%gc{ a%r%ﬁ@mslég ]ﬁngrfsﬂkgrl%lgé ?s{] ‘gge%grsglly agtrlbuted to the
agonist etffe@mtfsnmg recBhtOFR TR cupkdat ihSoGes HaB bedn prdpbsdidsthb @kFMin the
or al 4¥ and I1ntranasally (M GRANAL (r)- Novartis,
efficacy)gb 6 45D5 recaprya@ans AR MigrineROne (BT Megeris el aetivatiar of 5-HTip
receptorsc‘ o@gtr%}é ggzétg%f%ggcmu§§% géosgé;is Qﬁclgcci: g t}hose on arterlo erng\l/lse ﬁ%astomoses
leads té ﬂgtsbedmsﬂﬁbt{oﬂ Which choretaNswaith tlfe)relllerf od nﬁgtaﬁhd:h:‘dad&ﬂiet Thg@alternative
(Raskin NH, Neurol Cin. 1990 Nov; 8(4):857-65. %
hypothf%wqgeﬁﬁ R PTG R 2P AT 15i TRERPIQH OR SERSGRY BFTVS ARdipes of the
tr1gem1§al ste%e@ﬁl@s inth? InhPbifi&e Spﬁﬁrlﬁﬂmhha%rir%e@oﬁgﬁld@ rkflase. In addition,
hi g finity to serotonin 2A, “and 5-HT2c
d1hydrw®g®pmmesposmsez-sohnmwlw prepaiAs. O 2Band Xi receptors,
and dopam ne D2L and D3 receptors. [0058] The
[0059]t HEleagrgont dlkaleidt are leys sefecdvhglﬂnmlﬁ@mamMinbmdmgtﬁ-mErl D, 5-HTa,
enerally attributed to the ago Effect at

SHT25 311 PRIEEISRANRE OzpnBoee 3 % HPPIARS e 8n By dcispis. In acute
migrain¥ AR ? dpe S ¥RIuBh Mot &I SE fids CAEYs HromghB- Hﬂﬁ TE&HRIrO (constriction

agoni sts in mgraine. One theory suggests t
of intragranial gk irpnergbrabblddd vessetsg epd 6+HT Iboeetpeats (mhlbltlon of trigeminal
i ntracrani al bl ood vessels, including those on
nm”““ﬁ??%??8 enous anastonpses, |eads to vasoconstriction

correlates wit e relief of rai adache
[0060] VTVEEE F%W@W%WG{}WQEY {0 GERjesas S%\%{l ablg jt ﬁiaw e dyshows
affinities STDRENRIEERLA 85 ), SOP SR TG Y& EAMRIEcPhors Notent activity at 5-
HT,g and 5-HT)p receptors and wide ranging receptor-binding activity is observed for DHE.

(Silberstein, S.D., McCrory, D.C. Ergotamine and dihydroergotamine: history, pharmacology,
and efficacy. Headache (2003) 43:144-166.)

[0061] The chemical structure of DHE is shown below:
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trigemnal systemresults in the inhibition of
pro-inflanmmat ory neuropepti de rel ease. In addition,

wa@lrdvgaivses got anmi ne possesses oxytoci ¢ propert i BGT/US2008/001829

[0059] The ergot al kal oids are | ess selective than the
triptans when binding to 5-HT ID, 5-HT I A 5-HT2A,

5- HT2C, noradrenal i ne a2A, a2b, and a, dopam ne D2Land
D3 receptors. In acute mgraine therapy, DHE is

t hought to nedi at%e Hts effects through 5-HT B

receptors (cornstr 0, %%EHi ntracrani al extra-cerebral

gﬁf::T D receptors (inhibition of

.. h@ag0] DHE is known to

bi nd spec;j Yy s as shown in Table 1.
Tabl e 1 shows. affini#Teés Jof DHE (nmeasured as |C50) for
specific bi ogetnl c ami nd receptors. Potent activity at
5- HTi B ancm 5-HTi D rers and wi de rangi ng
recept or - bi nding acti vi s observed for DHE.
(Silberstein, S.D. l\/bCrorSy D. C. Ergotam ne and
di hydr oer got ani ne: GitstBNyS  phar macol ogy, and
ef fi cacy. Headache (2003) 43: 144- 166.) [0061] The
chem cal structure of DHE is shown below C3 H4 1GsN S

J /| 7: Receptor binding activity of Di hydroergotam ne
nesyl at e (DHE) For nul ati ons and Dosaqe Forns [0062] A

tri gem nal
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ornul ati
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ain
en_d
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by el nr,pri
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ns JFIiC?i
scula

tram

al_anal gesi c
ut oi nj ectors

5 have
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05700 US6077839, WDOOBZEL A3
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8B82545) o7RHE

i n conbi nati
M| aod f ~Ar

bn W th

PUL Clll.

Table }E

Formtﬁé‘l%ﬂs

[0062] A number of studies have been conducted in adults to demonstrate the efficacy and
safety of intravenous DHE. The current method of administering intravenous DHE by using
repeated intravenous doses of DHE to treat severe migraines was introduced by Raskin. (Raskin

NH. Repetitive intravenous dihydroergotamine as therapy for intractable migraine. Neurology

h
arrar g st €S—

intran

e abn bitine s

aer osol

BL R

O.I OU IJCCII I U

o¥¥IFYrRdsr ati on of DHE

admi ni stration
TOfRBO NI BN S

formul ati ons have al so been devel oped for the

I Ilul O.l. cu T Ul

U

@483,
ray or

1986; 36: 995-997). References to "direct intravenous delivery” in the specification is

understood to refer to direct IV administration of DHE according to the procedure set forth in

Raskin (Neurology 36: 995-997 (1986)).
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(US200300 17994). Ergotamine tartrate has been

adm ni stered by injection, rectally with suppositories
w@nwswymed nhal ati on with netered dose inhal er PCT/US2008/001829

( MEDI HALER- ERGOT AM NE ; 3M Heal th Care, Northridge,

California), but is nost comonly adm nistered orally

or sublingually. [0064] There are numerous recent

citations of ergotami ne tartrate formulations for
[0063] a Recentht, fermudations af iDH&baﬁtsdﬁax(djsmaﬂﬁmionugﬁmq@&?pldal

US6395300, ,US639 US6390291 631
amalgesis TSR o BRI P DaB BT P LSBT Tal 5 (3RS, US6077539,

WOO00PTHIRE, IEPN 64Asa0 . (B 181 esh T0SRd AN TR3882 | DHE in combination with
formulations (US5720940, US5683677, US5776434,

potent gHgeresad alsedess forgulaysh Buss2menybs dntgmasa! admizisosion,

(USS7 3 B ROBo4oRR A s AT O Y O YR D srisRds Ay

formulbifni3hadse Blso UeEaBdO2ped UHH8S S MhguklShigilifid B atiod SSODHE2 77,

US6131566 US5736124, US5696744). In the |l ate 1980s 3M
(US20Q340d 7 30 dEreouming édtras has besn %démn@ﬁ-‘ae%x ggcdigngrectally with

r i ®.
supposhiERRR e LEARRD pAMRELIPY g Bhafty (IECAHRELAR BROOTAMINE
3M Hehitlo @atdh Nomhnklgd:, Gahiforine) 1198 @smdsteconomahil§ hdmidisters onltyhor
. inconsistent formulation. [0065] Powders for

Summgi“ﬁﬁ%l ation in dry powder inhalation devices using

otam ne tartrate have al so been descri hed
[0064] @emmeme@seIweigtat@%géwe@mlmz@gﬁymulatlons for

admlmﬁé‘%%%i*%%éfhaﬁééﬁﬁﬁi SRR TI5 T RS US> Bseasoast,

US 63 g a20us6 BExl 68 dUSeY 1@(81531,@ P& 0668 1 x atdesptafiallyaini ppopdllant based

metere§] ggg‘;@ﬁ&%@gg}f Piu aﬁb&ﬂ@%ﬁzﬁéqu Lfﬁsg{éég?f gféﬁ?gdf%%gswssn

US615B M, MB3 006 2RIU S50 PR, (U8R 0054 0iS62008® . 8686747, US6251368,
cont ai ni ng DHE in an anount such that one or noreé unit

US6306%e% 356263 &2, 136148892, UiS6884387p Ubidt4 623t eaP hert0, BiS5955439,

U300 B el Bant o MERA TP R AL B8 i, LidTap 120

US569614)I Bt the Qite XS OBV \develegidaertived agérotlﬁlefoﬁ @IEﬂJﬂﬁfHetdéll’h pulmonary
or npre anti oxi dants may be

|t of PH
lnhalatwglfomula%@uom ergﬁ@%?ﬁ&t%(wmlwﬁﬁﬁ%ﬁégém&ﬁ al It was
removéPE&H thd sfpgk fH 215968 Yuets dﬁ’i’i‘%Qﬁl%? %tg%é&s{g?én'i‘ gcﬂﬁm‘id?ﬁ)‘n.

are stan nthe art (see

[0065] ‘E’?B\ewr&%rcso 1%\%?]]5? 8 Izogmp | hngl'%%iéBB gﬂlceﬁ usubge?{gptgfmne tartrate have
also bep@tiéseribed (@S@O@Q%% IUSJG 12006 th 38K 8378 eI SEenods, USH3d9623,
referab nor e

10. 0 r% E ﬂg 0.5 1t0.5.0 % or Breferabl
US56199%, U383 179 b 7Y Gailie 84 160 KSR 190 S 081 2439 UDAR72388,
USS92§%6}yAﬁtahQJbus aerosol ergotamine tartrate formulation for pulmonary administration
has also been described (US5813597).

[0066] The invention is directed to a pharmaceutical composition in unit dose form containing
DHE in an amount such that one or more unit doses are effective in the symptomatic treatment
of migraine headache when administered to a patient. The composition may contain excipients.
In order to retard the rate of oxidative degradation of the composition, one or more antioxidants
may be added. Any salt of DHE may be used but the mesylate salt is preferred. In all cases,

formulations may be prepared using methods that are standard in the art (see, e.g., Remington:
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adm ni stered to an individual (such as human) wl|
vary with the particul ar conposition and the nethod of
W@euBnd®s4 at i on, such as to achi eve the necessBCHUS2008/001829

bi ogeni ¢ am ne receptor binding profile required for
treating mgraine without triggering side effects or
adverse effects. [0067] The term "unit dosage fornf
refers to a physically discrete unit suitable as

The Sajkrice ang' PckcﬁageﬁPlﬁ@maay] 2 stied, HipplincogaWliamis & Wilkins (2005)). In

seneref GRGENS1AEF 4R R mEC pREues PainDro S ktfrdiy 3 85 0 me or

more préfeAbROL AL @th%etr Pnigrastd 4tk STIRNGYSERE B DHR! fofRlaTE |

di | uent, or eXC|£|en These unit dosage forms can be
administesadete anrndivigunk mleaqciammg ivill vary with gheepasticulan qonpiiogition and the
methocliJ nf ﬁldr%l?ﬁ%?x%ﬁé%]asﬂ% & o{/elvaee rée:éégsgtr%/t blgéeenrl(lz !aqnzn%drecaepgor binding
proﬁleffediuifeﬂ(ibﬂlfr&tﬁ)@ﬂﬂlrgteﬁh@g'lthb@t tEIQ PR Jideodfectieseidvbrd effects.

herein in suitable packagi ng. Suitabl e packaging for
[0067]C OIRRQ&nt 1 @HISSABEE TIrRE FefRBY Bl pIEkRaHN AMBreteurdit®iit@ble as unitary

and include, for exanple, vials (such as seal ed

dosagegifer a:n)mdkysdﬂabteeﬂsuw EONIHBINGrd mgd@xarlnvésd quesigepkactive material
calculazi‘erg3 %u g(ﬁbcle l?}?et 5es?r§1d ?a(pe’ublé ﬁx J:t n a&?&hﬁ)ﬁl' Wigh g%ﬁlgable pharmaceutical

carrlerﬁdherﬁ{ @8 eﬁlplﬁﬂﬁ Uhasétutﬁtedmge fdltfnts leexi b& aoﬁddahla| suitatle packaging in
and/ or sealed. [0069] The conpagsitiagns my further
single promplipleunitidesegeand maytlse be firther sigpilizsdsnd sealed
preservatives, buffers, tonicity agents, ant|OX|dants
[0068]arfsise pmyidedm articles of ovanufaghre Forgpmying th@rqwmowglons described herein

en Q l [

in SUItEﬁj('i’ glc?ta ag Z%ué ré#) eypacigg 1?%2% cI%E(Tg)% 1618336%9§8ecfﬁ r 1n are known in the

art, andibﬁ:ﬁfdm 08 szﬁﬁﬁlamem{mchw 8edled viatd) Us@isters with metermg valves, vessels,
N—acetylcystelne pol yet hyl ene glxhpls caffein

ampoudsscpastiescidrs.flexiily paskaBing4F gy Isealed Mylarqy plasti .bagsasand the like.
These %t‘ﬁ%lets t&:f Hrangfa@ﬁfr@wa?\/esﬁ%'bg%terﬁﬁgd Lol %eléf‘ed [0071]

e preservat use In a solution include
[0069]901}%?%5 t%glﬁgﬁ%éﬁ if#ﬂfe@%gllngggé éﬂdﬁlﬁ&laﬁ’ dggeedlerg? BELARHIe
preseryioay lbaffbgs| toalatnyra@bnts ohrm@didamseﬂd tsﬁbﬁxze&phdmmma G¥elting or clarifying

benzet honi um chl ori de, and the |ike. |caII (but
agents nH$CosIY: ér%%ﬂsmgﬁgegfa&bsafpé@er%ﬁ%ag&p @fépqhsiléa at a
| evel of from0.001%to 1.0% by wei ght. }OO?Z
[0070] S\fiuitablle @bsnuptiest enhiapednuers apents schuded-asapicysteianpolyethylene glycols,
. DO i i- i
BRI LSRR SR, A BOL5E BLBORAI e o
like. bi phosphate and the Ilke, in amounts sufficient to
mai ntain the pH at between about pH 6 and pH 8, and
[0071]PrSRiit@ble praservagl ¥R usdiau soitioh iaBIld® pbl¢q@até@fifd]l, benzalkonium
Suitable tonicity agents are dextran 4 dextran 70,
chloridgethimergsal, @lgr@émanol g@@l@g},@p@hﬁn propyl paraben phenylethyl alcohol,

disodium edetate, sorbic acid, benzethonium chloride, and the like. Typically (but not

necessarily) such preservatives are employed at a level of from 0.001% to 1.0% by weight.

[0072] Suitable buffers include boric acid, sodium and potassium bicarbonate, sodium and
potassium borates, sodium and potassium carbonate, sodium acetate, sodium biphosphate and
the like, in amounts sufficient to maintain the pH at between about pH 6 and pH 8, and

preferably, between about pH 7 and pH 7.5.
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chloride, propylene glycol, sodiumchloride, and the
i ke, such that the sodiumchloride equival ent of the
w@piwshgdesd ¢ solution is in the range 0.9 plus PCT/DE2908001829

0.2% [0074] Suitable antioxidants and stabilizers
i ncl ude sodi um bisulfite, sodium netabisulfite, sodium
thiosulfite, thiourea, caffeine, chronoglycate salts,
cycl odextrins and the like. Suitable wetting and

[0073]c ISamtablyutmgclasgegm arn dextoim %ﬂ)ldyzstomb'éﬁ deg@osepglygerar. ipatagsium

chloridy troBSeRs BF el SabpR aldrtley 8 e ik Gebub e e spgium chloride

equival@Kbf @B opRthalisic @bluﬂon & MGRE fzﬁhﬁe byods1ax¥etibds @ed%ul ose,
hydr oxmet hyl propyl cel | ul ose, [anolin, methylcellul ose,

[0074]PSuiabR aHAbxiRA Y ShI%hGIRSerd itd®le so@ﬁiny WisiMlte, %b&ﬁﬁpinetablsulﬁte
pol yvi nyl pyrrol i done, carboxynethylcellulose and the

sodiuni thiesulfivbdbmucda, eaffrimd, qugbypaEeo&aPtS,] cyﬂm@emwp escii thedrk@ Suitable

escr.i bed herej tered
weting GG 36 g R} a0 B SUBP &0 BTy ol pelbtap 22 ana
tyloxajfol aSRtaBle VidosAY-SRPetSing dpeh@ 1A tid deXlran 40} ﬂ@@ﬁhlmog@ﬁn glycerin,
i ntrapul monary, oral, inhalation i ntravesj cul ar

hydroxygthylgellglost. dwdroxmethylproprseliuloses lﬁ@@bvané@wellulose petrolatum,

polyeﬂiﬁér{egg&; ngigdly‘flﬁhga#eﬁg? Io cﬁJl nﬁ?ﬁg&iﬁ{%ﬁgl ﬁaﬁ%ﬁ/{r}eghr{lcellulose and the

like. nanoparticles (including protein or carbohydrate
nanoparticles, co-formulated with drug) of the

tive conpounds can be adm ni stered by any
MOdesaQ;éléiS'f'&b“l A0yt e i ncl uding, but not linited to,

i ntramyscu ly, transd rnally, i ntravenously
10075} rT#’GG@ﬁlpaﬂ“Pﬂ serflL%fh%%lﬁéenéﬁﬁ gferedde mw@'ﬁjt@f@ as

human?oﬁ VaBiBud tdbes, IndRiafg, W}ee&aﬁﬁ)feoﬁ{tfannédgeln%mﬁhf iRfhperitoneal,

injection, particularly for intravenous deliver
intrapulthenarperah udwatioh aimgaprsefudar aiptrgmeeeybar, w@-mhadumstaneous

imtraocfr s Hecpl iR sih B tphlefnatlfy o €BbadimGufiluhd Hipntion.
nanopR@¢18W\ifcludifg @ﬁff@in@ﬁ’@@x%bﬂ'ﬁdl‘%ﬁ: nahb?arﬁﬁe@fcotfﬂﬁnulated with drug) of the

conpositionis no | ess than abou i ncl udi ng for
inventiyg smpeunds cre §e admimstelse by aaripcesptablaroute ingludmg buiatet limited to,

orally, ?ﬁtraﬁ%&%&hﬁyg Eﬁlrsver e OQZrzilrer{oﬂF]lgl &E&I(ﬁflr 1ghaqg;pc9rd t er W borne

US|ng I'n

deliverprsgsteingiatdithedtkd. cl i ni cal studies with |nhaled
conpounds have denonstrated that efficacy can be

[0076] 20Wh&V dpaaidth¥icbhbdsitine fdriRigsticH) fasit Glaglyi f6@intvenous delivery, the
Mor eover, there are many advantages associated wth

continygyys @ba@r;yef@@hlx,@}rypmwg D @AwRPUS spluton ptenicitypaodifiers, buffered to a
pH ran&g gy %u?ﬁ%e a@ctut RS, IT%Q E)HSI%la{/ gﬂg]b@ bWy op Below 6. In some

embodiments, the pH of the composition is no less than about 6, including for example no less

than about any of 6.5, 7, or 8 (such as about 7.5 or 8).

[0077] In a preferred embodiment the DHE is delivered using inhalation therapy. Many
preclinical and clinical studies with inhaled compounds have demonstrated that efficacy can be
achieved both within the lungs and systemically. Moreover, there are many advantages
associated with pulmonary delivery including rapid onset, the convenience of patient self-
administration, the potential for reduced drug side-effects, ease of delivery by inhalation, the

elimination of needles, and the like.
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the potential for reduced drug side-effects, ease of
delivery by inhalation, the elimnation of needles,
wa@easodmsed | ke. [ 0078] | nhal ati on aerosol s from BETUS2008/001829

powder inhal ers, nebulizers, vaporizers and
pressuri zed netered dose inhalers typically include
exci pients or solvents to increase stability or
deIiveyabiIitY of these drugs in an aerosol form

[0078] A&madatmneaerqso stfiem gy powiler ishaters.gfebulizersivagoriearpansl Rressurized

t f
meteregﬁéseag{lélrgrl%s ? clll?}ggltﬁglldg teggllp%%ts (ﬁ%{)ﬁ@h@%? jncrease ]staPlrl]lty or

deliverabiignéf these dFygy gl a)érospﬁfdrmc hedisiongldy, ali€particlersivel of dhd drug
desirabl e sizes known by those skilled in the ar

F
aerosolg ygyifreeconiinbied tesrAyidg rﬂ9’5 WRstkresharastralsEpsCqusistens )Nléltth% Methods of
the 1nvgtgt¥5r;1|. @?g%hl‘f'y gygtét?crl@s&@snﬁﬁ W atbifed UL SEbRNiFesdnbEmBY those skilled in

n pr sses such as grinding, mcronizing,
the art.rfiok kekargplepwhéry using diypbreveder prteéirp(DRIs).ahe pn:g:;mts@ss sngenerated

rom QB R St AR B R R Rgiing, mitig,or by
multipﬂlasée ?mcml@%h ?fbctegsey 5@ HasRPWRAIrPink Nelutidpriéip ﬂa@&f;c S@freritical

he propellant to obtain’an accept abl e partlc e
extractgmémecflmtatd)@l qr\lmghllu@tlphéo ighhmowdrss t]raycepdwj@spersed in the propellant

formul at.ian t|on
o obtap ey Paficls FRORT A Buy ¥ TSR b& i fompulgrions ae
prone t6 GEpiREhtdSardl b@Mldwdbili§ wigeh tare@s@uid dignifishdd éfficiency, scrupulous
bl endi ng, powder_flow, filling and even adninistration

attentiqngis aegiined dUHAE ntlH@lgdblynél@m&W% flowip fidling andreyven g@mynistration to

ensure g%lt cL(g&ogﬁg g@&g)e %}?} er@ﬁa%?{ie{lﬁ/%f ua;f]léigl.a% gr%ﬁﬁ)per partlcl¢ size
<hmnbmhbubrddn&ng&nmeahgsan aerosol froma liquid, sone by
breakup of a liquid jet and sone by ultrasonic

[0079] v Nybahmg g&eritban hb@bldrovh ahiqaid, $bhb By toréaknp o h ¢iquid jet and some
Liquid fornul ations are pre&gred and stored under
by ultrgsemistibragen ef dieiliaidwifhior Moteuisa pragle. higpid foympyltions are prepared

and stogééfcl‘ir{a%fgélf Q&Bhé BB steril¥&o ?{ﬁﬁl gg sﬁ%ﬁﬁ%&%ﬁ% F%ﬁ%ﬁ @1 b’l?g%usg@.s?he use of

I'S contenpl ate
preser\dat/esrzg‘ﬂnirﬂ;t darsel paxtldagrngag eoitsmalagedu meldlttotmaﬂy adiiventg aletdrgents and
drug for | ati.qQ ﬁpg&g} Pressuri zed netered dose
Oﬂmragﬂﬁ preuse H%“ f&the Bi onal cl ass of aeroso

|spen3|ng devi ces.  pMDI s package the cgnpound in
[0080] ¢ é’ms&r&e un@éﬁedﬂ%% whalersyor AMPI&. e amaddifeng) clse pf %FHPSOI

dlspen y%r o MT ?XC]&Q% ﬂffo(f%xﬁwﬂﬂ Qﬁﬁst&qﬁ%r %{res re v\Jnth a solvent

nes ei ng di spehse
and prcqfellmttemxmre ursaahl)s cldpﬁxﬂwnbdaﬁrow (OF Gs.y air hgdmfidurvatanes (HFAs).

and flashes of f | eayi n an aerospl of
Upon 41e diSFraButiare: pherpiiie igried pesihd iy whl it and e
propenaﬁtr Qfa%esforfp%mﬁg &95&5%1 offqmeco%{pohh& Iﬂﬁé% tH@Yth’H@@@d ejection of
listically he tongue, nouth and throat and
the aerw@\l’ é&ony @g@hzzlhgsow the drug may impact ballistically on the tongue, mouth and

throat and never reach the lung.

[0081] While aerosol delivery of ergotamine tartrate for pulmonary inhalation is widely known,
delivery of DHE via pulmonary inhalation has been used rarely, as DHE is very difficult to
stabilize in formulations suitable for pulmonary delivery. To maintain potency and activity the
DHE must be formulated in a solution, powder or suspension that can be stabilized without

excipients or with excipients that are not toxic to the lungs. Since DHE is extremely sensitive
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[0081] While aerosol delivery of ergotamne tartrate
for pulnonary inhalation is widely known, delivery of
woRiEsMYmepul nonary i nhal ati on has been used r aP€l/y$2088001829

DHE is very difficult to stabilize in formul ations
sui table for pul nonary delivery. To maintain potency
and activity the DHE nust be fornulated in a solution,
powder or suspension that can be stabilized w thout

and willxlegpide nh sxprsuwi tbﬂiglx,ajxp'ganﬂ@attdmﬂtin dhreeprasEince ofdnany ohemical

the |ungs., Singce xtr sitiveand wi.
compolfs cqifgly Sab peticisa) g R Ao SaRgeRy arbieved. The
currenPloBE8RGEEnOfor ABINErE Bﬁ‘DHEii)y 5@[&9%@&%1 §RATIHbY 1H§6ﬁ'oﬂ Require
medi ci nal fornmnul ati ons, lization is not easily
chelating pf eareplexinE@genis.sueh as dfrwmar icppledexsring &9 steleitige e IHE in
solutio?%”g?g{ég%gg 6&%@%%ﬁopun%¥lsfroox{l dQ%/radmo%CLisosgalag Gri"&hfﬁcult -to-use dark-
glass viatcthad@xstriershenédwith alohiptie ated @ pEXL ahdh txﬁﬁdﬂaﬂrém injBQtor or spray

preserve the DHE solution from degradati on
apphC%%rdrr@aeqmelm ror Qipse. Omlyreserthy %glrl%%mwl%uogls fwazulweg%ry delivery of

DHE hQ@e 8&%%9@‘{\58&% Y §Rg’g' a6 P eﬁfél] 05/08556h 3. 0

nj ector or spray a |cator I nmédiately prior To use.

[0082]%6268@6@&0\6@%‘3 éreb J AL 9 tska%? fon%{lla?%?ngpc? Lycgoergotamme or

een éscr

pharmai\kéutladl)l/yfazaeﬂﬁélﬂe adg tﬂmaﬂfd AdhmiNA2ry p6@8ek and propellant suspensions
WO2005/ 025506A2 descri bes suitabl e, stable
via pulmgnaty asresohgihakation Ry Brgbsrjay Hbpkgon Jn ons srbedisngntdaHEjs used as

the meg}ﬁg@ I%&r’abhﬁ ﬁﬁbtp%vxtdlgre Is fneraiéal @%{ ltcﬁ'ilcﬂrf}{nﬁ) g%ﬁ@gsés which offer

prope I ant suspens ons vi a nary aero
signifi¢anh ad\mhtaglas mthﬂ ptmilucﬁqm afyDHihgdra¢leofor intralavioe delivery and produce

resplraﬁ%gicq‘a OfQE%Q?%fF 31”2333 ﬁglsfggﬁfp m!@%ﬁ@?ﬁ{afﬁ U¥'&pp! &er. No.

10/5 729119%83@@2%‘5/@@5 ol ars Er&l%hfdr&t@&‘ heRHVeAGERcel iR thdifentirety.
production of DHE particles for inhalation delivery

[0083] aqg a%é}g}ff&‘eﬁlﬁ&ﬂh{e ﬁltﬁe Bﬁﬁ el gbﬁﬁg &f cahheﬁi &ﬁ%‘/l[hezg bl%'a Cactuated

In a single st ep ISC osure
inhalerloth Zs?t;h@ I2ngrod™M Wimﬁlﬁﬂﬁcmleals rIncx[ Mlmataathmv eﬁlailfomla)

The Togiasuf AR o b SR Rte hRBE VDD Gh g imitatons
of stan(amqﬂ\hnﬁﬁﬁlu@}se%doﬂm&eﬁf dSuedarsdrh aelT\%&Tpﬁ{eTﬁﬁleﬂdyh@h@rrempo

MVa har maceutical s, Inc. Mount ai n Vi'ew,
InhalerGabyides bneaf}l aclfagomTeampexaing patismaFempliance, adetBcientz ediable dose-to-

dose. i.nhal.er NDI addr e
dose o RSy PERT p R B hbr Tk B el 38R ess papadvantages by
combnﬁﬁ% bitgritady ﬂzl’ati@eﬁ:ﬁich\a@ khe br@ﬂﬁfsyﬁdlﬂmyed tHagerTadnhe ﬂow control
al er provides breath actuatlon enhanci ng patie

chamberyg| dosmeeunterflackaust i snell, qagy foapiedeniss oL hesel é@\éanced aerodynamw
f
controFé%%lﬁérﬁ§ ?ﬂ% H%Blsy ﬁyhiggg)‘ﬁﬂgrﬁds%}katﬂ aJoEH%n %@%S,%wér%%summg

ieve ant ages by
electropicoesidting in afrﬁiffdndzdﬂe subdblasnd ﬁnepcbnabketmatﬁym: hr oni zed
trigger and the flow control chanber and dose

Meas%m&%@éi%gm%tﬁmn@raﬁo easy to use device. These

[0084] The current invention teaches a method of administration of DHE that minimizes or
eliminates side effects while at the same time achieving a dosing profile sufficient to provide
effective and rapid relief from the four primary symptoms of migraine syndrome: pain, nausea,

phonophobia and photophobia. In clinical trials conducted by the inventors, an unanticipated
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control elenments are driven only by the patient's
breat h, avoi di ng expensive, power consun ng
webk@snymm cs, resulting in an affordabl e, reliBdl/ESHN$001829

di sposabl e platform Measuring Efficiency of DHE

Adm ni stration [0084] The current invention teaches a

met hod of admi nistration of DHE that m nim zes or

elimnates side effects while at the sane tine
phenom@tmewsr@sava@s‘i\’hgn Dﬂﬁ wagadnministeedin theaforementdened manner, a very

effecti fromthe. four

high “sgih,?plnb%ﬁﬁaﬁwag?%csrgraggpﬁ&?{%ﬁpexg%teﬁily Awe g&f Pdide effects of nausea,
chest tigh@RIGRIR bistd ReRueistns] dnésid dduldbe mihiadiged or completely

conducted by the inventors, an unantici patedphenonenon
eliminajgds whie 86i ) aghiewng rRpEEligh FoBthe ARSI MRIOMhe

af orenentioned manner, a very high "spike" in peak
[0085] p[EdGerxy ©f awigtaing th@rapwasglmmcpe be emlyatad' bmécbn priveary and

SCCOHdE’Ii,yeeglgg{nf Ei’lﬂfafg{ g gacyeﬂgi% t \ I hatopgael”‘s s%éase rrape a %gout 2
hours goRiIldsR! Sédbn@ﬂlﬂﬁ'mfﬂﬂic? Enipiihe eﬁ&rhiﬂe ﬁfrbﬁ@ﬂ if@rdsaPath-free response at
relief fromthe m graine synptons. [0085] Efficacy of

time pinfyicgtligr thantZruappost-egperaanwarerpsicnvef headasheprngdgipgst on normal
act1v1t19§' mary and secondary endpoints. Primary efficacy
endpoint may be a pain- free response rate at about 2

100861 334 B RRhral R maREnS P ey DR oY PSR are

scored @Bédch @imd PAft oh A4k Hoh@ §<§a‘1<€j@@@10ﬂé@ by RhO Bt &R &t $Hal Bleadache Society
headache; and i npact on normal activities. [0086] All

(IHS; Intsepationgjrtiadac gy onpaitiee op&dince! Tonlsrip phigriee. Sitddelines for
controlpéaoct@?él?ﬂ}a?s dtgc\l/rﬁ opg‘é%galﬁ% %ﬁ?&‘ de 1%94 gtfglowlgacﬁ

sca nte £i%n
OCI et% (I'HS; International Headache SOCI ety Conmmttee
ical Trials es for

g tn.M % g | Ldel
on{nr‘ SYBRPIQI; Bt dnferfering put &P"B? %‘é}y '§% ai ne, 1st
medpiaLe %“&t%ml%‘fmgﬂ?mf 1¢sty ictiqy to r}%??é %?m“ 1851 d
WV@rﬁ, leading tﬁt“éafbrﬂétb’ltﬁQCWWHWWWIEQ@FVU%M ivities
2 = noderate synptom causing sone restriction to
[0087] n dteaddchaprinvinteneisy B measenedron, the éguimgeverity neddd (0=tnp pa, 1=mild,

erfqQrm nor.nal dai act ti.es [.0087 ache [
2-modBRHd, JerARD U e Srack 4 75H e chs SR veatraf g Poul Befow the
ongma( DaRitPR it mild Hehdfbhe Zid @b HeQdacBe 5oMedstled. ARRfRYEVAS raine
time to headache inprovenent (one point bel ow the

therapyowpglidmeducerstheadichy symptonnid mildeader he |- Sated hairno
headache is neasured. An effective m graine therapy
[0088] wikelidf fremiang of thecfadasymeptemnspeqnretagdrop fihnoa senye 0bH370 Bt Bme of

to 2 haqurs. . . . e
report ofo onset o%umlgrame attack (score of >1 for pain), to a score of < 1 at the time point in
question. However, freedom from pain (or other symptom) require a reduction in grading of that

symptom from an initial >0 result (score of >1 for pain) to 0 at the timepoint in question.

[0089] Functional disability (ability to perform usual daily activities) is measured with a 4

point scale:
0 = not at all impaired
1 = slightly impaired

2 = moderately impaired
3 = severely or completely impaired
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[0088] Relief fromany of the four synptons require a
drop froma score of >0 at tinme of report of onset of
worgsadiees att ack (score of > 1 for pain), to aPGDUSM0%601829

< 1 at the time point in question. However, freedom

frompain (or other synpton) require a reduction in

gradi ng of that synptomfroman initial >0 result

(score of > 1 for pain) to O at the tinepoint in
[0090]quldstd isra. fuftb@gpiestram@iavomgll did seuiJtudyMedisatipn worky) at certain

imepdiE KGR, AR R RS bR RE S Ty Bcbicarin usin
a 7 point@dédoedalscalenoder atel y inpaired 3 = severely or
conpl etely inpaired[ 0090] There is a further question

((HoweMBhliciibdeyour Study Medication work?) at certain
ti OBARKhHeRe@SKi Ng subjects to evaluate the "gl obal

of Lg6HivehRss” of their study nedication using a 7
int ca %gori cal scale: 0 = very nuch better 1 = nuch

%ﬁgi{f;?lg: alittle better 3 = no change 4 = a little

= WO

r WORich worse 6 = very much worse Mechani sns of
atT MBS M8RL] | nvestigation of receptor binding at the
EaXeOREENYPEEi ons described in detail in Exanples 2
and 3, provided a rationale for the differences

in the adverse effect profile. Wthout being
Mech%@%ﬁ%}fﬁ%ﬂ{ eory, it is hypothesized that a nethod for

treatl.ng. m graine wi.t Wit hout triggering .side s
10091 1} B8 S8 lnC B nE v e P PR BRI et

Exampt&Ead 3,3k \dded Orationhleiféethbidifiérages obstepaliniie gdwera@ddfect profile.
adrenergi c_receptars and thus_avoiding side effects,

Withoitheing betnd byithrprit isivpethesized babnmsthoddepireating migraipe with DHE

withoul fid¥erifi gl ELF¥&s i bE it lﬂ; hitb{ifhes Lg%ncén‘?&ﬁ@i to minimize
I caf data ( Tabl e show"t hat | nfial e

bindinglichdapraoenaygicanil ndrenerdic eeseptors abdribes ofoiding side effects, while

achieving sufficient serotonin receptor binding to be effective in treating migraine symptoms.

[0092] Clinical data (Table 2) show that inhaled dihydroergotamine reduces incidence of
nausea compared to intravenous administration (8% vs. 63% respectively). 5-HT; receptors are
known to be implicated in nausea. Antagonists at these receptors, such as ondansetron and
granisetron prevent chemotherapy-induced nausea and vomiting. However, a potential agonist
role of DHE at 5-HTj; receptors can be ruled out by inactive binding (<20%) for all DHE
delivery routes investigated (Figure 3). Subsequent functional assays also confirmed lack of

agonist or antagonist activity at 5-HT; receptors.

[0093] The likely adverse effect profile of DHE is secondary to agonist activity at 5-HT),, 5-
HT;a, and dopamine D, receptors. (Silberstein, S.D., McCrory, D.C. Ergotamine and
dihydroergotamine: history, pharmacology, and efficacy. Headache (2003) 43:144-166.) The
similar levels of 5-HT 4 receptor binding for all doses and administration routes rules out this
receptor as the cause for the differential adverse effect profile, in particular for dizziness. Indeed,
5-HTa receptors are believed to play a role in DHE-mediated migraine prophylaxis. (Hanoun,
N., et al. Dihydroergotamine and its metabolite, 8-hydroxy-dihydroergotamine, as 5-HT1A
receptor agonists in the rat brain. British Journal of Pharmacology 2003; 139:424—434.)
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nausea conpared to intravenous adm nistration (8% vs.
63% respectively). 5-HT3 receptors are known to be
WO pBiogmbed | N nausea. Antagoni sts at these reRPE€pUS08§/001829

such as ondansetron and grani setron prevent
chenot her apy-i nduced nausea and vom ting. However, a
potential agonist role of DHE at 5-HT3 receptors can
be ruled out by inactive binding (<20% for all DHE

[0094] dDHE (hazyexouatoeﬁ adtions st vgatledo{adregergic BceptSuimeduanagonist activity

at consgle,{t](grtg% reg;ggti% St’f?e%.? ac 8%{?1& | argalf]gral [Vﬁ%gg’ilﬁ’ﬁﬁtgr effects, in
pamculdr %ﬁ'cﬁr(ﬁﬂ z!ir?e@{ efbe&t mBsH. idsasueh, IDHE ahd rél8caRERIt ¥omPounds are
oni st activity at 5-HTi A 5- HT2A, and do?anlne D

contram icated on soro(@y lape ngluphqiial \@S@llar d\ygc@sq) Atis nptaple however that Crax

blndln%ﬁ%, E@%ﬂggga&d tgghh }flgl eCr é A I%Q%‘G?C I8 I%E gg%?)us dosing (83%) at 5-HT,a

receptoAs The4fft60ot)otHdigefitdhdrgit shitypssandfadbendididitypes eptitradverse effect
bi nding for all doses and adm nistration routes rules
profile gymotiogrtaing HBewgyesr bindingt ComuioHoMie inHaveiops admpystegtion yields
ul
st BT BLALLL 5\ L08R UL Ak Rin i) PR3 s, i
particulan f&kﬁrmgiaﬂa&ﬁkadegral ne prophyl axi s. (Hanoun, N., et
al. D hydroergotamne and its netabolite,

[0095] 8 Buyl heusynaliahY daRalg oictihiioms Baveébddh bfoposedd B basis of actions of
‘agonists in the rat brain. British Journal of

5-HT ipmyeratico ﬂb@ya@gdgtor}l@gowzqf -igraing HEgests fiatexsacranial arterial dilation
durmg Gt g&%&t QARG ?P%Ct e P Yaﬁ? ! }%rneﬁrc?ggflﬁrlﬁlrrﬂ éﬁﬂﬁ@ﬁﬁﬂ&? fiRory of

ave agoni s Ity at consttictor
mlgraulie&; tefhinan stionldithe darat mentbramedsriousdipg thepremak due to release of
nstri.ctor effects, in L qul ar Qr onar

S It n
neuropgpidEs TS BB A SRS MRS edehas o oige Pordfbabrgsrelated

peptlde,cé}{m‘?@rh@lspl%‘ § r&em {1 Juei] GR £8mb o r B4R N(ﬁﬁ@uspected to play a key
peri pheral “vascul ar disease. It i's notable however

role in mhgltan@mn@em@ diongrszeused dqsexdasendwfeheaﬂmhet\hléh BﬁVgWé nmlgralnous

intr s do 839
charactefiis tyusertia gy b o0 SEeHE e PG Al o Lpiy i enzyme in
the NOBfHgafbdeasadé 6f fP@snsqO1dsBE e PG, errsms@frfaaﬁacomrsail 1994} 15:149-153).
not certain. However, binding at Crax foll ow ng

[0096] | D RRVRBY kﬁo\ﬁ&ﬂmhﬂ!séﬁ‘z@tré&atoﬂ &hﬁfilaﬁel tHQNf mﬁ@ﬁh&ﬂoﬂh%ﬁﬂmes
bi nding (Figures 3-5) v i nhal ed

ay
(Maniwgt Pglegal, rPD%dswdemracpaatmef ratrlcmﬂdmtmélrﬁéc?gbxthe Serotomn 2B

coep G EpehOSARL BOLL A0S B AP TEEBR TR

(SchmWdkadr &l NBur. TW&eM@ﬁleg%tmw—Dbep Mhu§f5-HITeY RicetosH d@atidson
that extracranial arterial dilation during an attack
endothplial cellnelmenipesnl glogidriesiss hive bren propatadrie Jdsges migraine headache

througfl E}Ie f?m rgo Ry I\tlbe“?l'ié’loﬂ% gmf%@ LPBHE Rl %gzbgm R o 10%@1% of

rane surroufiding the brain’i e to rel ease
headaché rmmmﬂeaﬁﬁparﬁal@mmmugimeymam dhibitien wé vasenlkar A Ey;p-
I
depend%rblltb ssetcgrrllcf mess’engears %Nb? gzlanlts rg%%r Etcedv%tmgtabollte 8'-OH-DHE. (Schaerlinger

B., et al., British Journal of Pharmacology (2003) 140, 277-284.)

[0097] D2 receptor antagonists, i.e. metoclopramide and domperidone, are effective anti-
nausea therapies. DHE at IV dose Cnax levels exhibits 50% receptor binding in D2 assays
(Figure 5) and therefore may result in the clinically reported nausea and dizziness, mediated

through agonist activity. Conversely, no binding affinity was reported after inhaled dosing. In
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peptide and NO all play a role in the dura
i nfl ammat ory cascade. NO is suspected to play a key
WO 2008/09786411 gr ai ne si nce NO donors cause a PCT/US2008/001829

dose- dependent headache with several m grainous

characteristics. A cause of mgraine could be

i ncreased anmounts and/or affinity of an enzynme in the

NO-triggered cascade of reactions (O esen et al.,
additiomte date répmateddets, DHg also hgomininm! bimgmgiacgsity af mosgyinjct(M)

has en shown. 1:h - HI2Br.ec ' t.8.
e SRS or A TR IR LU PRI
(McCaRb¥y: BenePsentka,s8.1.| Comparntioé nairbph@tmaxsldgy 6§ dihhdmeszoimine and
the serotonin 2B rece&tor. J . Biol. Chem 2000;
sumatripta ¥ 43 b3 Headaghe £98% 2Pi48A-432 )t he pig cerebral
artery (Schnuck et al., Eur. J. Neurosci. 1996;
[0098] 8 Ths 3e@pWy-binhng stubiesigRribed apEvamples dend 8 dnnexplain the

epdot hel i.al cells of i ngeal bl ood vessel s -ha
unexp SRS o 8 ng P sl oF HERinendiftal PP B SH O e Wite
minimiz@iggidd éffecey. Th®melihs d nb @lef pdak ptastrla dohEentm@yioR ¢CoNAnd slightly

for the low rate of headache recurrence at | east .
delays ghernerkyse s topveidysatyating herdoppminasgic apeh adrenergiccigrentors, while

. 5. - : t . i.9 i i.or

schievifp ShiiesRBARRIR g S BANESSRERTE Roj Wk ifrd bR cfrct of
treatin®miigragie. Jour nal of Pharmacol ogy (2003) 140, 277-284.)

[0097] D2 receptor antagonists, i.e. netoclopram de

and donperidone, are effegt.i ti nausea therapies.

DHE at |V dose Cmax IeveggA@§ﬁ¥€$ts 50% r ecept or

bi nding in D2 assays (Figure 5) and therefore may
[0099] " 8B1dhdut iftxtiidd @1abbidtoadit iybdlRPEd oAkt ialkk art can, using the

di zzi ness, nedi ated through agonist activity. )
precedipgrigsgrinsion, utiizetthegresent anvantipa yo nBullestsaans dlherfollpwing examples
are illugﬁrx]egﬂJeeo%l ,%35 fdy lllﬂnﬁ?n%gdftthg &n{na?n&?to?t}{eecﬁgcﬁés%ge Hlez{’n?’ hatsoever.

al'so "has”’m nimal bimding activity at nmuscarinic”(

receptors, and thus rules out chenoreceptor trigger
Examplene NPharamebRinetie pirafirchfMHEaequirdd (@aétiyve pait.relief.

Peroutka, S.J., Conparative neuropharmacol ogy of
[0100]d iHi‘%lﬂ‘é ﬁehg@ﬁ &iEi ragidgrath &lliﬂﬁ%wi'flﬁﬁ aO]n(iﬂlieéb&clhiESkd by administering

Headac 1989; 29:420-422. 098] The i )
DHE by gag¢ihed thst ﬁﬂ}lﬁges&mwoe@vv&égez% Hawna spnestrasioagrofiles ghown in
Figure 7BY expl ain the unexpected results from the novel

nmethod of treating mgraine rapidly with DHE, while

Mg 1, 3 [ f t ]
(01011 T2 RS IAE BTR Borls o BB ARMRTd Db B parcd 0 6
inhalatjpaak1.3® nasinhaledAfiok paglcuddt), Agnhdieti @ geusB mey mhaled fthe particle

agrenergic receptor.s, .l e achj eving sufficient
dose) deh&jgwst ‘ﬁ)ef‘g’@gd%ﬁg%%%ﬁf&dgs?)&fME rERECTHEYY- eliree
plasmal spieARRWBYsErvell Fatdwifk 1V THAE B b@4tRnNBut FoXWMRLERled delivery of
DHE. This plasma spike difference (of at least “10” fold) was hypothesized to be associated with

the reduced side effect profile, despite smaller differences in AUC between 1 mg IV and 0.88
mginhaled DHE.

[0102] Figure 7 shows the plasma profile of the primary metabolite of DHE, 8'-OH
Dihydroergotamine, following intravenous and inhalation delivery of DHE. A larger plasma
spike in 8'-OH Dihydroergotamine was observed following IV DHE administration, but not with

inhaled delivery of DHE. This plasma spike difference also is hypothesized to be associated with
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[0099] Wthout further elaboration, it is believed

that one skilled in the art can, using the preceding
waele®sndpsd on, utilize the present invention toPCT/ES2008/001829

fullest extent. The foll ow ng exanples are

illustrative only, and not limting of the remainder

of the disclosure in any way what soever. Exanple 1:

Phar macoki netic profile of DHE required to achieve

the redggedrsideehfest prqfde.obe iphyable administigioneswtspn  ppals plasma

i of A : ' . e .
concerfyBibFbr S HybitdoHRy b b EinEEI el e 2000 DA, BICKEraB s than 500
pg/mLpmasaipre fooatd e fdss dtan@00peahLlae € ,sliovie ¢ircukitopgrpéastha. The inhalable
. [0101] Figure 2 shows E plasma profiles faqy,
administpatignialsg Seifsg t%aﬁwax@ riBa e abaliiss ta-acﬁff@ﬁ. 22
: : fi i P igns (0.88 ng
Dihy iR PIe e s AP e R he SRR {0 44 mg
i l. ' 'y f .. i vel o
10103} 24 drR R R R BB et Py BEBRAE I gl rarmacokinerc
profileadre 3b@diated vith mibithizad tideietfocts Mhiad sdk efddcitydicyted by Didse
. This pla spi ke differenc f at least "10"_ fold)
admm\ﬁagthwe?lﬁggrez%@%nts@e i@@ﬁ?i @ﬁ%amomr fh@%&d@i@_& and 0.44 mg
DHE iR E‘%ﬁg@ﬁf S&hlevld ﬁfe'rel{y%utig @ﬁﬁ'a&g@w?t‘ﬂﬁ{_ 3EmididsS 80EAECREd bAly minor side
Al etween 1ng IV and 0.88 ng 1 nhaled DHE. [0102]
effectsRviguthe 078 &ingwosd, laed pb asieeffsrsfwdre obfervadewith theel.44 mg dose. The

. petabalite E, .8 .-OH D hydroergat am ne,. fol | gw.n
highes] RS Jethbied Vo i1 W F YR eTAPT O o pehprgeticad i oday-
resulteR iR SR feRhtRdd dFfdtts It uBIngHALSSY BAledi¥sRETHOSbRPRANYEEr Cpyux or peak

follow ng |V DHE adni nistration, but not with inhaled .
plasmagesinicentragiop dififyiencerwhish pyas gpproxpnatelydilr tiraeselawer B1asdVi was theorized

hypo | t ' d ot e Si : .
o e oRERORSHE AR e BRRgh ) B WHL e oONIE s difrences
AUC, iffeterioeakf gllpsma” gsidcentveat | arg Bf and 0.88 mg inhaled enabled therapeutic

8-h¥droxy-dih droergotani ne of les ,than éﬁooo pg/g1. )
efﬁcacp;rg eeqiedmegy pretilesishgpn 5@51%@9 %1\_7\’161' Vi5H dn %B]SVnFee ¥ inhalation
adminfs s B R T b POy ARl E b, R O RerkFansderml
or othdrheutps dmaminyinistratdg that eeerd tilgred t8'givdH similar slight delay in reaching

I hydr oer got.am n to.be less than .90 mnutes in.the . .

peak pﬁsp%&pg@qnﬂr&tlmsaagﬁ)& Slf“f)l%%imﬁlﬂg o? H?Péﬁq‘i%‘f’%an?;‘\‘igsa qufe achieving
similadhBe@vered that these slightly delayed, |ower peak

phar macoki netic profiles are associated with mnin zed

side effects. The side effects elicited by these

admnistration profiles are shown in the Table 2. The

two | ower curves, 0.88 ng and 0.44 ng DHE in Figure 2,

achi eved therapeutic efficacy within 30 m nutes, but

elicited only mnor side effects with the 0.88 ng

dose, and no side effects were observed with the 0.44

ng dose. The
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hi ghest curve, 1.0 ng IV DHE -the typical therapeutic
regimen practiced in clinics todayresulted in
wae@niodiceant side effects including nausea andPE&mnES1088/001829
The observed | ower Cmax or peak plasma concentration
di fference which was approximately 10 tinmes |ower than
IV, was theorized to be associated with the observed
differential side effect profile while the snaller
di fferences i AUCI nig DHEeIes of 088 yng DIEE Tindiaded,
between 1ng IV and Q,88¢ nhal ed enabl gd o henapeuti

~f fi1
is instance by inhal ati on

Nervaatsi Syséerm n t
Dizzafdgk ni strati on, but '¢cq4l4q @&l so be| achi eveq @y) i nfusi gn

nasal , |On[ 5 5 rrans er mal  ofr rner
Pa’re ?I gc ok a_d_m_ L I 1 1 2

Gastgpintestinal | ght| del ay in r eachi ng peak plasma
Systéfincentrations and a sinlar danpj ng of peak

McCentrati ong|, Wn|| Vi g S tar A rabtre 2-
Nauséﬁl £f oot I@@% l% fEn har.rpa.g.gm;_g_'

Vomgling il es in Filgure 22 Fl3dple 2 : Receptor W ndi ng at
Genémmquncentrati ons [0104] A differential adversg

c profitg was T£p e T a ctimicar study
Feeli ,31.15) .3 L o bien nlqalfz 4 DHE
r = comsigkeeed Py inveaytigata ralateddeorerdptiriggiver se_ef f ect s werle

apparent followng IV dosing. To investigate

h ' - ' t. di:fferences
Table BSLEDAS SAGRL L e R AR SRS i e
Di hydr oer got ani ne Mesyl ate (DHE), biogenic am ne
Example e ptReceptarchindingss ithe O, neqieentrationdr ener gi c,
dopam nergi c) of dihydroergotam ne nesylate in vitro
[0104] wa's differ@rtiad mrsetﬁ&edpmﬁlmm:&pbnai incndimienl sespe@otipagng 1 mg V-

adminipRie LT BRO (ORI RILE RERIS oh A EieRies MidhEagT S 5T s were
apparehtnf()ﬁﬂvi%?‘lt\)edéﬁ?g HReXR]EES ph@r?ﬁ’elc%lc]gt&ilytrﬁ@dlét@&vﬁﬂverse effect

spi k may have resulted in~a different
dlfferen@@é)stvmenkiilhmmgemu@ﬁnd €)tihhpde B Hiydwaemgptamineddesylat (PHE),

biogenfhile BibeRion sty Stttk Rl E S g of

d1hydré€i§@tﬁhﬁ%ﬁﬂes>{lﬁé @blinBesds dRtarmiitedDbliscd @AGRREdAatiORScorresponding to
were determ ned from plasnma sanples (LCVS/ M)

the Cm&éwe&meﬁ@r&rdnfqllawr&ambala@ ) ilrgtafvawtsr{l\() dosjpg ingyclinical study.
i nfusion over 3 mnutes, and from pl asma sanpl es
[0105] ( [To-inwshisyteftiad wasxperjed reisult deht theslowgr ¢okao iy Emanythay4 resulted in

a dlfferng% regfqugl) bm%i\?lg rP]rofdle ?lh% aqV\E]rew e&F gacggplﬁgaaogfngzﬁg{e effects, a clinical

investigatitat Fsecepte binthed &dhe CgaSconegitREion weRauRKRSEHEd
system c delivered dose and were estimated fromthe

[0106] iPREk PR&Inh DISE doS@nH&lidsq e )%reﬂ&ét%hﬁéd frEHprIQsl?ﬁaeianﬁﬁes (LC-
Crax data is presented in IE)I gure
MS/MS) following intravenous administration (I mg) by 1nfusmn over 3 minutes, and from

plasma samples (LC-MS/MS) following inhaled dosing (0.88 mg and 0.44 mg doses), where

D O

doses were given by multiple actuations from an inhaler over a period of 2-4 minutes. The
inhaled doses represent the expected systemic delivered dose and were estimated from the fine
particle dose delivered ex-actuator. The observed Cpax data is presented in Figure 2 for DHE. A
similar approach was also taken with the primary metabolite, 8'-OH-DHE.
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simlar approach was al so taken with the primary
netabolite, 8 -OH DHE. [0107] Table 3 presents in vitro
w@ensevesat i ons equi val ent to Cnax. These PCT/US2008/001829

concentrations were selected for receptor-binding
i nvestigations for both DHE and 8 -OH-DHE. Table 3 .
Concentrations equivalent to peak plasm
concentrations investigated for receptor binding.

[0107] EXabiel epr8sentsSenatro nomcentidti @nengivaleanth Oppahhiase cgiantrations were

Recept or Bi.ndi ng by .DHE at C atjon i val ent
selectef GOTPREAP P HOMTE COROLAALEE Rt DL B DHEn G
receptor hi nr:li na _ E ibi -
Dgseilevebing n®ihrdrossgeirmige Mesyiate i pl ¢ $'<Q@HPilrydspergetamine
(Figures |3-5.) For ¢pgémkajority of |receptors (pDsE.)
hoty [Bves [si gni ficant53lIddi ng at concentrati ons378
0.88afiglinkalednt to the |V4Q8ax whereas iinhal ed bi ndilnag at

0.448ActhHdReE yrelds a dysyerent prorille. In nost s5g
IMStances, Dinding 15 reduced When non-1 Vv mernods are

sed t injster, [ T L-m grajr Ef
raste €S BRI il LORROh T PPl DRSS e
MANg aceptors. Figure 3 shows receptor binding data at

various serotonergic receptor subtypes, indicating
Exam8lé 82! Werb®nidodreAbrAeYad diopiﬂhhé/:gﬁSR§wpt9ﬁBhﬂﬂﬁ§ B8y DHE at
Conceﬁf}miﬂhsgtﬁﬁfv'a%t% PERR Plash{lECORtRltiatidns (N) " represents

cl oned human receptor subtypes. Simlar trends were

o I o . .
0108 GRSEIE] R PO AR 00 dRpATA AR LIRS g i
pharmdgiohugy rag madtipde FeGep®r itdd. Cigwigs Beft. hFdirthe imajardly efimgsptarsd DHE

achiev%l'%sg}s 1§?arn|(5 ﬁpn L ed \dfgﬁéeq’gfﬁﬁég ! lilxrl%l%a i)[(hg'%gtk/o (g._‘agl%hﬁreas inhaled binding
at each RSEPleRis% diffetedVprofilld1an mo¥t in$aBcdsOBigdig! i kdd@BePvhEitRon-IV
in circulation beyond Crax likely is due to biphasic

methods| argriiseditp gdmingigss, P. A., Rosenthaler, J., Nuesch, E.,
Aellig, WH. Pharmacokinetic investigation of oral and
[0109] | \Fhdiahtr-amigerigrot fivacyeofi PHRa s luhio apobjseattzity@t6-HT;p.and 5-HTp
Clin. Pharmacol. 1991:41 :597-602). These results
recepty 36t SeRATS AePAPTLIARA TS FUOR DR LRI BipPes
indicatﬂ%(‘g@%éﬂﬁésﬂd%e hihRvedl albteses $or iGlrhviinead adBHmPRAS6A at Cray. The
[ 0110] As seen in Figures 3-5, the |V nethod of
notatiogdh) hrepresaniseongd himangedepis sebreswRinatarteends wete ehserved for
- . s . . . o
adrene%&%%ﬁ%gggglgergﬁgﬁgﬁggﬁ éir‘g‘@é ?Sg@g%%#%g%rt@tls &Qﬁonstrated with 100%
binding st lGHY ¢ fdliooving bephi Iviag éitraviefousendfeskmpglialsaied dqike $Figure 3.)
(Cmax), resulting fromthe ] Vadm nistrati on nmethod
Followp-r}gglai;%latgforg7 WEVeTe egmr%q,t bch{%g ﬁgi—gg'ﬂ R IESEPIQER IS di than IV. The long
duratioh!# DHPANEuI AR KIBATCRENIKS 'dug bBARAGE it BGEBH AWyss, P.A.,
I ndi cating greater "response dat several subtypes for
Rosenthaler, J., Nuesch, E., Aellig, W.H. Pharmacokinetic investigation of oral and IV

dihydroergotamine in healthy subjects. Eur. J. Clin. Pharmacol. 1991;41:597-602). These results
suggest that maximal receptor binding is not entirely necessary for the duration of clinical

response.

[0110] As seen in Figures 3-5, the IV method of administration with the high C,,,« which
resulted in side effects, showed extensive binding at the dopaminergic and adrenergic receptors

at concentrations equivalent to the peak plasma spikes (Cmay) resulting from the IV
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I ntravenous adm nistration at Crax. The notation "(h)"
represents cl oned human receptor subtypes and "NS'
WO padBogtees non-speci fic binding. [0111] The  PCT/US2008/001829

dopam nergic receptors DI and D2 are primarily

responsi bl e for nausea and enesis. Concentrations

equi valent to the peak plasma spikes (Crac) resulting

fromthe novel adm nistration nethod that danpened and
adminigghtagrentethiod. Figaie 4 shovesitocaptarrbimiigg deta 2t adregarigfci (befhpangl) and

l. ower ed dopami nergj ¢ regeptor bindin speci ficall
doparmi PG SR RE) B Mo i ineer gl B Gy oraf felybef for
intraven@8shdmidhstiaBOh! &1 OF, N TUE BBtabOA " @) e fdpPestits tlMe®Bliman réceptor

[01121 Simlarly the | owered adrenergic bindi ng shown

subtypepark] GV eindicatep npespesitieinding ess vasoconstriction and
| onered bl ood pressure or cardiovascul ar excursions in
[0111]t REheplmpamiesgic Wieptors Bd ept &2 dre pdimegilntesporesitdd fermanggacand

.apd dopapinergic . receptors re | oyer at .
emesisg G RREIP HpT T BT U2 e e s BRoia SPIGRGreddap!dg g the novel
adminisfeAon me@dH thdt A8mbéRia dnldeien¥e thestiak MsSshbavhiif FigiRé DOdgnificantly
t he bi ndi ng achi eved by these adm ni stration nethods )
loweregtdoppraingegio resapier bidans spesificapl @t D2qad Y1, 3pivhewn inygigure 4, with
Lci J [ [ - t nt of
e SHEE KELEOH ARGE SLLSAY Qs Jg P, O |
01121 R Rt B P Faghes o Sponded o les
vasoconstritAEH 8RS B166d rete bP cattiRWaseuldrie88Ei0AYin BE Pati¢hts. While
the onset of mgraine. Figure 5 shows selective

recepterdupdingrabthe sdiqmengicang PP gisd eqnPiTs WeEs Jowier Abcarcegirrations
. r i . 5 Y/ . .
cou TR P RT3yl R it
binding echiewd Waheserddhdhisoati¢rOm2thoddht th¥\Babaim weéplodsBspecifically SHT a4
? Qni smPi S tmai ntained acrosg all ,concentrations,
. was suffiaent 49 P gtTicreiRun B disatment b Arigisines (Egwedt) f or
orally-inhaled DHE at the 5-HT2B receptors. [0114] It
[0113]; Agpsestsiof HBT 1 pubtypr wecntetsteRIkn@m tedvd wiehH imthegreatment of

o : e Lovel e . " .
i BEEHEo AR SRR st B G3y bhngrote n oe
onset of@eigpiige. Figunel 5 shéwec teleaive dgbiiatars il T @fandi SgHEb@ceptors following

) (Figure 2). nmple 4 : Pul ppnary Adnj ni stration of

high cmq@v%moafrgﬁﬁﬂé MG gmmmw}ﬁﬁglmg?nqrﬁfi 25 nM) and at a

marke@9WERIced S0 SRRARIL®. 1SANY WHARLSSIHT & 8bodibHii¥maintained across all
pfocesses which offer significant advantages in the

concenratidus; indieatiof hidypqsemay, eg@ssmh ar abisptfbroiat p-iokedl¢d/BHE at the 5-HTop
and produce respirable particles of the desired size

TecePl9Ty a single step {see WOR005/025506A2.) A property of

rocessed e : . s
[01 14]p It 1s noted that all three methods of administration achieve rapid plasma levels within 20
minutes, with concentrations sufficient to bind the serotonin receptors and effect rapid treatment

of migraine. (Figure 2).

Example 4: Pulmonary Administration of DHE formulations using a TEMPO™ Inhaler

[0115] DHE powder is generated using supercritical fluid processes which offer significant
advantages in the production of DHE particles for inhalation delivery and produce respirable
particles of the desired size in a single step. (see W02005/025506A2.) A property of processed

DHE drug substance is that the supercritical fluid processed crystals have remarkably smooth
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DHE drug substance is that the supercritical fluid
processed crystals have remarkably snpot hsurfaces with
wo omssmsbace energi es and therefore tend to di BEEUSM08/001829
effectively in propellant based systens. A controlled
particle size for the mcrocrystals was chosen to
ensure that a significant fraction of DHE woul d be
deposited in the |ung. [0116] A blend of two inert and
surfaces ayithf losravifare endraicp anp tierefpredendbtocdispersecaftegtinely plaptopslflant based

fo t far
e 95 TR BRIEL ORIl SR 7y s
fraction o 2DBIF3wduldietdrpbdirdaptiedang) . The fini shed product

contai ned a propellant blend of 70:30 HFA 227ea: HFA

[0116] 1 3¢BlendBf &b MRS a%h@ﬁ%rﬂrﬁaﬂl@ SIFAE Pt Yar@d W%Eefeﬁzbéﬁta@pﬁrt of

in order to pronote pMDI suspensi on physi cal

fonnulstmbqldVﬁtOpmenﬂefor @@Lﬂrugamodws H@ﬂs 13k (dilel . 2roetrafbu@repiliane) and HFA

227ea @ g gfgm %ﬁflngﬁgpop%g?)g Lal'g 1)r(1llss ?('i 81[ g\élgt; C%Iélgclsl’l?ed a %rgpellant blend of

70:30 HPASL7¥a: HFQCMaQWﬁQhSN@IIﬁﬂthIbQHe densaasf QHEI ciypratssadrder to
when shaken., LooseIY fluctuated systens are well

promote PYAPHESPERSI¢} Phyisisa gplw,h%ﬂhg lr%ﬁyitplpttsysgeéllleEM not sediment or cream
(whlch%gﬂ B?éc%nsate fxb"f%v@rs b?t?‘ ﬁéﬁtloﬂgrahgﬁ‘) Lﬁﬂﬁ}{lé%& HQftedas a s spen ded loosely

rtres AT on contal ned no et hanol
ﬂocculmted s;astéraptvhmhsi edsilp idllsz:rsa(jj wign shaken| Dddsély ﬂ'MudDHEsystems are well

formul ati on dmn ered to patients ' .,
regarderBmER V1l OPUTAGVAR B BBE ML GeP TP e aHLal Heemulation’s
propertidd@e§brmUIEMHASHinQY £ EAIRS ahf %o‘éﬁffh&@xhtlsﬁs{aﬁlhzmg agents,

aSSOC|ated wi th standard pressurized netered dose

[01 17] ﬁ@l[tﬁgét (?{BMP ton \ngda His?e\fgﬂﬁ)%%ﬂeﬁtts %@ﬁlg%Mﬁ@“ Y £ovel breath

ung perip ery ere can
actlvataymb’&m&drlsb yntalaof BEPO Thovdecees tH'eEWﬁbﬁllty associated with standard

t f eat
pressurg;{]pﬁg}r\ tsrﬁ lﬁlgge(f é]rgésP OX/ﬁJgg X u %%/Ggf) stfxg?cf Ev?rfyé)[félmg to the lung

periphddy Y2 rf dar B& Q}%Eenﬂ’i@ﬁw MsbaRa, T8 ad8b, mempgTe 1%&901@&5 Four novel
specific part of theinspiratory cycle, 2) plune

features:onthredth syrehranops tridgeg—jcen be adjubtedviatalifferchedrugs axblarget

Iune i.t hin the ctuat or.t exi ch r -
populafsiBatfive] B b0 D GSPERE bafhr IR hiBSoRAL EVEE Gipime control - an
impingfigSit Rs16w dbeARhd feosdl pHRAE RRRDSEE aftLsaE 32 woaexidg dhanser —

air inlets on the back wall which drive the sl owed

consistingrefgwroys|wath Whittopravidss errirgushien ip keenithe epyedgeropd plume
suspen &{ 8§P 1r in?et? gl? ﬁ‘ﬁ"lﬁﬁ%%aﬁ'wm + ldﬂ% ﬁg s‘i&sedo %6§0§> hg.lnié) 1%1&) a vortex

O reauce as ro e ant evapor at es,
patternfmamtainingttles aerosul lih Sld;pt'ml(m ael a'lhﬁvmlg) ﬂiespartm’ra biae ngredoek as the

prevent nore e i ntended |nun1 to be
HFA pmlmtsef@wateﬁ,r%%é%seoﬁw@én.Wsl teﬂpg%;ttﬁ? 3%562 refppining and
prevenp gfe BEs [he%ﬁﬁ:ﬂ@e(f RalindRUb&AbIb¢ ahiNistehe AGRARY 'bh@ Banister.
nprove | ung deposition of the Emtted Dose (ED),
Featurds;Z zbm!o‘shaweg)e'etn shdime dramaticdlly dfowithe dﬁposlﬁﬁﬁ)and iropro8¢ lung

deposnté%%flo tﬁg ? Gal 8?%%’ gy ﬁ?gggtmgQRelz h%%t atticle rac ion I(I-rk’P”')hI S

[0118] All publications and patent applications cited in this specification are herein
incorporated by reference in their entirety as if each individual publication or patent application

is specifically and individually indicated to be incorporated by reference.
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i ncorporated by reference in their entirety as if each
i ndi vi dual publication or patent application is
wapasiodiceal |y and individually indicated to bePCT/US2008/001829

i ncorporated by reference.[0119] Although the

foregoi ng invention has been described in sone detai

by way of illustration and exanple for purposes of

clarity of understanding, it will be readily apparent
(0119}t Althvogk thef fomgoinwinyemkjnl Has jbpent éescrbed inrsoliegletailofy Whye of

s e IR PO Abue D B i SR e spparent o
those Jfb@dth&ly@kmmrthé aflin ﬁ%lﬁmﬂ“ R teﬁ&ﬁn%’s‘lﬁﬁﬂi@ ekl eatiah Mat CbridiMohanges
VWhat is clained is: A nmethod for rapid treatnent of

and mQﬁlfj%éliOné mjap bgmnadedheretpusitheut dapaptiee omsthe spirit y seope @ the
tphs, prodrugs, ion pairs and nmetabolites
appmu%ﬁg%@% while mnimzing side effects, the nethod
conpr|S|ng adm nistering to the |nd|V|duaI an anount
of a DHE fornulation at a rate sufficient for
obtaining relief froma mgraine synptom wherein the
amount and rate of DHE admi nistration causes a
significant reduction in a side effect. 2. The nethod
of claim1, wherein the anount and rate of DHE
admnistration is sufficient to develop a circulating
pl asma concentration |evel of DHE such that DHE acts
as an agoni st agai nst a serotonin receptor and
provides relief froma mgraine synptom and further
wherein the circulating plasm concentration | evel of
DHE renmi ns bel ow a | evel necessary for active binding
to an adrenergi c or dopam nergic or arteria
constrictor serotonin receptor to cause a side effect.
3. The nethod of claim1, wherein the side effect is
selected fromthe group consisting of nausea, enesis,
vasospasm par aest hesia, hypertension, dizziness,
anxi ety, dyspnea, headache, flushing, diarrhea, rash,
i ncreased sweating, cardiac val vul opat hy, pleural and
retroperitoneal fibrosis, adverse cardi ovascul ar
effect, blood pressure instability and arteria
constriction. 4. The nmethod of claim1, wherein the
side effect is selected fromthe group consisting of
nausea and enesis. 5. The nethod of claim2, wherein
the circulating plasma concentration | evel of DHE
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actively binds | ess than 50% of a dopam nergic
receptor. 6. The nmethod of claim5, wherein the
walopandiees gi c receptor is selected fromthe grpCpUS2008/001829
consisting of DI and D2. 7. The nethod of claimb5,
wherein the side effect is selected fromthe group
consi sting of nausea and enesis. 8. The nethod of claim
2, wherein the circulating plasnma concentration |evel
of DHE actively binds |es Iypgn;ZO@bof a dopam nergic
receptor. 9. The nmethod of claim8, wherein the
dopam nergic receptor is selected fromthe group
consWattiinglaghedis: and D2. 10. The net hod of claim 8,
wherein the side effect is selected fromthe group

onsi st ing of . nause nd enmesis..1ll.. The . of
L REThbIoR el P RRRCo EPfRiB iy o] SelFR R orpieg prates,
polymdPHE |préfrufdforagdits vk imdthtlied & of, MeHile2Ria{zidy dil8effects, the
receptors. 12. The nmethod of claim 11, wherein the

methog¢efBprafifgict i s nausea. 13. The method of claim2

SR, B LA PRSRTSAEIFE G e i o

obtainig@Adiefifohod nfigiaoteayipteracept or. 14. The net hod of
claim 13, wherein the arterial .constrictor serotoni .
reheEgn e araoutang sate o %%ﬁdmwtraﬁiﬁa CRSERB 310t N Liefpotion in a
side effeat,. Wherein the arterial constrictor serotonin
receptor is 5-HT B receptor. 16. The nmethod of claim
13, wherein the side effect is selcted fromthe group
2. THumwethod nfcleim awbersirsthe iaptouoharsimdtecef i B\adsguibtaation is sufficient to

ML A N AT

againstd fStohiRSScdphdiant QYo Bllesadli €NPsdiatmipesiRPLEfitoml 8. The
met hod of claim 17, wherein the circul atin glasna
a

g durigr ayhesgin theifcudgtinpiasma qoneentragion devel e BHEwgmains below a
Q9 [ . ) .l aim.-
ever o801 AR S B, AR sl B
serotorfi® NBtPitdrg calse\wasdwcetfist.r i cti on, el evated bl ood

pressure and cardiovascul ar conditions.20. The method
3. @gﬁfglléﬁi‘lf)? 8% f;]@#n” ;@ ?regtigcﬁgece%eg% ils r;glegtleg %rrgran the group consisting of
nausea, emesis, vasospasm, paraesthesia, hypertension, dizziness, anxiety, dyspnea, headache,
flushing, diarrhea, rash, increased sweating, cardiac valvulopathy, pleural and retroperitoneal

fibrosis, adverse cardiovascular effect, blood pressure instability and arterial constriction.

4.  The method of claim 1, wherein the side effect is selected from the group consisting of

nausea and emesis.

5.  The method of claim 2, wherein the circulating plasma concentration level of DHE

actively binds less than 50% of a dopaminergic receptor.

6. The method of claim 5, wherein the dopaminergic receptor is selected from the group

consisting of D; and D;.

7.  The method of claim 5, wherein the side effect is selected from the group consisting of

nausea and emesis.
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actively binds a serotonin receptor selected fromthe
group consisting of 5-HTi A 5-HT IB, and 5- HT ID, at
w@2008wegleosuf fici ent for obtaining relief fromBCT/US2008/001829
m grai ne synptom 21. The nethod of claim1l, wherein
the DHE is adm nistered at a rate such that the peak
pl asma concentration (Crax) is |less than 15,000 pg/mn
concentration in the circulating plasma in humans, and
8.  Theemethpe of Tasm 2, whtleowihegiradating plasma comcentratiort lkezelpfdkHE

. as canc atign is. attaine is less than 30

activel bR dssS Bk Bt APt P inleiStea85or the ot hod of o ai m

21, wherein the C013x of DHE is | ess than 10, 000 pg/nL
9.  The hboé bf Eldim B Wleielr®BRopadinerdi€reteptopit sefecldadtdth e group

. wherein the Crax of DHE is |l ess than 7,500 pg/nL in

consistingeofdPrand| Bt i ng pl asma. 24. The nethod of claim 21,

wherein the DHE is adm nistered at a rate such that _
10, i of o g, hacrcGEhe SRRTIER BHALES fiofh thderoup consiiing of
nauseatahd efidiisi s adm ni stered at a rate such that the peak

pl asma concentration (Crmax) of DHE is at |least 10-fold

educed.from t he x of DHE adm ni stered .di rect
. ingGen o SRR vaRyh Bg cPeaRfEb Rk SEnitiidn v of DHE
activel WBRIdS 1d3s H@ 20eof - Fefdpsdrer €d at a rate such that
the peak plasma concentration (Chrax) of DHE is at
| east at |east 1 minute delayed fromthe Tnax of DHE
12 TEhemnethed ef dgimy 1 dvherein thepidgeEagus nesedvery. 27. The
nmet hod of claim 24, wherein the adm nistration of DHE
13 IR RSB ol 2 e AN ot Flaind i shBaidh Rlel o DHE
actively bows dse tipnAdPo obarsarsdriah gowsfrigran serotnaingeceptgyhonophobi a
and phot ophobi a, wherein the relief is achieved in 30

1 nut I d further. i.n drug-ind .
ta. - helerfBe BEeta Jaciirar b aiual ELTu0ar nnl Hifows s s
receptodf f ects are reduced. 28. The nethod of claiml1,

wherein the relief froma mgraine syndrone is

measured by a drop froma IHS score of greater than
15.  Themethpd gf ﬁlpygp a3 ﬂ\éhgrywh% Aterial copstrigtapsegptonin receptor is 5-HTop
recepto"i‘.dm nistration of DHE, to a score of < 1 at 30, 60, 90

or 120 mnutes foll owi ng adm ni stration.29. The net hod

of claim1l, wherein an unit dose of |less than 2.0 ng
16.  DidEnethod af ¢lsim hydwhtrem, the sidy effeghs sqieted frogstheignoupainsisting of

an[d nmet a%ol it.es thereof,.i.s adm ni stered.
vasoconstriction and cardiovascular condltlons.

17.  The method of claim 2, wherein the circulating plasma concentration level of DHE

actively binds less than 60% of adrenergic receptors.

18.  The method of claim 17, wherein the circulating plasma concentration level of DHE

actively binds less than 20% of adrenergic receptors.

19.  The method of claim 17, wherein the side effect is selcted from the group consisting of

vasoconstriction, elevated blood pressure and cardiovascular conditions.
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30. The nethod of claim 14, wherein an unit dose of
|l ess than 2.0 ng DHE or salts, hydrates, pol ynorphs
w@e@doemgss i on pairs and netabolites thereof iBCT/US2008/001829

adm ni stered and an area the curve of the

concentration of the drug in the systemc circul ation
versus tinme (AUC) of the drug delivered is wthin 75%

of the conparable intravenous (1V) delivered dose. 31.

20. Theemathoth oficlaim 2| wherein theitecelanng hlesmadgpmdestratast lemel of DHE

sively B5ids b SPafo PpioB AR BPRT B8 3 P oo, ana -
HT,p, Selvel 3dfficldR féfﬁiﬂﬁélﬂin%f'_r'eﬁéf&"rdﬁl 3dnighed Sinfptbe pri mary

active netabolite of E i s 8-hydroxydi hydroer got anm ne
. 33. The nmethod of claim31, wherein the Crax of the
21, B methgd peclaisp i whereinsthe HHE isadmigisteredyata rafesueh ghat the peak

s U DIECRLERTER 3y 00 B O S L g s

humant,hemd tROOmMp T 4, fohlotvivgz administratiomgvhph Hdenpeak pasmahencentration is
' ein the Tmax of the primary

) t hod of claim31, wher
attamegzlﬁ lg5% thapdd migujes altey "I‘fgﬂm%raﬂf’?rut es in the circul ating
pl asma. 36. A formul ation conprising DHE or salts,

22, Teedhathed of BalnY TPr WhSeinth@ @Y, AsH DHERs R84 théin 30900 pg/mL in the
met abolites thereof, wherein said fornmulation is

circulagng plabine. f or admi ni stration according to the nethod of
claim1. 37. The fornulation of claim36, wherein

1 b Skration,of . or I ' .
5. DR OB ECL 2 AL L B WL in
circulatingpRBemaat i on | evel of DHE effective as an agoni st
agal nst a serotonin receptor such that a m graine

26 TRCBHRoR Bk PLe oheing D P g N3 et e e Halfhe T of
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administered by direct intravenous delivery.

27.  The method of claim 24, wherein the administration of DHE to achieve the Cax and Tpax
levels results in at least partial relief from a migraine syndrome selected from the group
consisting of pain, nausea, phonophobia and photophobia, wherein the relief is achieved in 30

minutes or less, and further wherein drug-induced nausea, cardiovascular side effects or other

adverse effects are reduced.

28.  The method of claim 1, wherein the relief from a migraine syndrome is measured by a
drop from a IHS score of greater than "0" for a migraine symptom at the time of administration

of DHE, to a score of <1 at 30, 60, 90 or 120 minutes following administration.
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36. A formulation comprising DHE or salts, hydrates, polymorphs, prodrugs, ion pairs and
metabolites thereof, wherein said formulation is suitable for administration according to the

method of claim 1.

37.  The formulation of claim 36, wherein administration of the DHE formulation in an
amount sufficient to develop a circulating plasma concentration level of DHE effective as an
agonist against a serotonin receptor such that a migraine symptom is alleviated, does not cause
the circulating plasma concentration level of DHE to bind an adrenergic receptor or
dopaminergic receptor or arterial constrictor serotonin receptor at a level that causes a side

effect.
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and the time (Tma) following administration when the peak plasma concentration is attained, is

less than 30 minutes after administration.

42.  The method of claim 41, wherein the DHE formulation is administered by pulmonary
inhalation comprising aerosols, dry powder inhalers, nebulizers, vaporizers or pressurized

metered dose inhalers (pMDI).

43.  The method of claim 42, wherein the DHE formulation is administered by a breath

activated metered dose inhaler.

44, The method of claim 43, wherein the DHE formulation is administered without

administering an anti-emetic to the individual.

45.  The method of claim 1, wherein the DHE formulation is administered to an individual by
a breath activated metered dose inhaler,
wherein the DHE is administered at a rate such that the peak plasma concentration (Cpmayx)

is less than 10,000 pg/ml concentration in the circulating plasma in humans, and the time (Tmax)
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following administration when the peak plasma concentration is attained, is less than 20 minutes
after administration, and
further wherein the DHE formulation is administered without administering an anti-

emetic to the individual.

46. A kit comprising an unit dose of DHE or salts, hydrates, polymorphs, prodrugs, ion pairs
and metabolites thereof, wherein the unit dose when administered to a human individual is
sufficient for obtaining relief from a migraine symptom under conditiond where the amount and

rate of DHE administration does not cause a side effect

47.  The kit of claim 46, further comprising an inhaler device.

48.  The kit of claim 46, further comprising a nebulizer.

49.  The kit of claim 46, further comprising a pressurized metered dose inhaler.

50.  An inhaler device comprising one or more unit doses of a DHE formulation wherein each
unit dose is administered at a rate such that the peak plasma concentration (Cpay) is less than
10,000 pg/ml concentration in the circulating plasma in humans, and the time (Tmax) following
administration when the peak plasma concentration is attained, is less than 30 minutes after

administration.

51.  The inhaler device of claim 50, wherein the DHE formulation is provided in a sealed

container.

52. A method for rapid treatment of a disease or condition in an individual with a compound
that (a) binds to one or more first receptors, wherein binding of the compound to the first
receptors alleviates the disease or condition, and (b) binds to one or more second receptors,
wherein binding of the compound to the second receptors causes a side effect, the method
comprising:

administering to the individual an amount of the compound at a rate sufficient to develop
a circulating plasma concentration level of the compound such that compound acts as an agonist
against the first receptor and provides relief from the disease or condition,

wherein the circulating plasma concentration level of the compound remains below a

level necessary for binding to the second receptor to cause a side effect.
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