"1 PREVENTI ON OF M GRAI NE RECURRENCE This invention relates to the use of

‘eletriptan for the manufacture of a nedi cament for the prevention of

m graine recurrence. 5 SHT7B/ D receptor agonists, such as the conpounds
known as "triptans", have been shown to be highly effective for the

treatnment of migraine. Exanples of suchitri ptan derivatives include
eletriptan, sumatriptan, naratriptan, rizatriptan, zolmtriptan,
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Migraine is generally classified into two types, “migraine with aura” and
15. “migraine without aura”. The aura is the complex of focal neurological
symptoms which initiates or accompanies an attack. -
Migraine with aura is commonly defined as an idiopathic, recurring
disorder manifesting itself with attacks of neurological symptoms uneq.uivocally
~localisable to the cerebral cortex or brain stem, usually gradually developing
20 over 5-20 minutes and lasting for less than 60 minutes. Headache, nausea
and/or photophobia usually follow neurological aura symptoms directly or after
a symptom-free interval of less than one hour. The migraine headache usually
lasts from 4 to 72 hours but may be completely absent.
Migraine without aura is commonly defined as an idiopathic, recurring
25 headache disorder manifesting itself in attacks lasting from 4 to 72 hours.
Typical characteristics of the migraine headache are unilateral location,
pulsating quality, moderate or severe intensity, aggravation by routine physical
activity and association with nausea, photophobia or phonophobia.
Most patients will exclusively have migraine attacks without aura. It also
30 seems that patients that have frequent attacks with aura have attacks without

aura as well. “Premonitory symptoms” may occur either hours or a day or two



30 seens that patients that have frequent attacks with aura have attacks
‘without aura as well. "Prenonitory synptons" may occur either hours or a
‘day or two 2 before a mgraine attack (with or without aura). These
synptons frequently consist of general features such as hyperactivity,
hypoactivity, depression, craving for special foods, repetitive yawning
and simlar atypical synptons. Mgraine recurrence is classified as a
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‘mgraine regcurrence and this sinply cannot be predicted for any particular
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understood. "Further, little is known about
: clear distinction must be drawn between either the treatment of

15 migraine, that is to treat an established m‘igraine headache, or the treatment df'
' migraine recurrence, that is fo treat an established migraine headache
recurrence, and the prevention of migraine recurrence, that is treating a patient
- in anticipation of a migraine headache recurrence in order to prevent that
recurrence. It should be noted that not alf patients suffer from migraine
20 recurrence as defined above.
| To date, no 5HT g, receptor agonist has been shown to prévent
migraine recurrence and this simply cannot be predicted for any particular
~ compound, even if previbusly indicated for the treatment of migraine. fndeed,
no “triptan” is currently indicated for the prevention of migraine recurrence. The
25 reason for the prevention of migraine recurrence being unpredictable is that the
aetiology of migraine recurrence is not understood. Further, fittie is known about
the characteristics of patients that have a tendency to experience migraine
recurrence or, alternatively, the characteristics of migraine headaches that are
likely to recur. .
30 Cephalagia, 14, 330-338 (1994), discloses that a 100mg orat dose of

sumatriptan aborts about 60% of migraine attacks within 2 hours but that the



t he characteristics of patients that have a tendency to experience mgraine
recurrence or, alternatively, the characteristics of m graine headaches
that are likely to recur. 30 Cephal agia, 14, 330-338 (1994), discloses
that a 100ng oral dose of sumatriptan aborts about 60% of m graine attacks
wWithin 2 hours but that the 3 headache may recur within 24 hours. If a
second tablet of sumatriptan is admnistered after 2 hours this does not
increase initial efficacy and neither prevents nor delays m graine
recurrence. However, administration of & further tablet of sumatriptan is
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release pharmaceutical composition for the prevention of migraine recurrence comprising
eletriptan, or a pharmaceuticallv acceptable salt thereof, .

In a second aspect, there is provided a composition as defined above for oral
administration.

In a third aspect, there is provided a pharmaceutical composition for the prevention of
migraine recurrence comprising eletriptan, or a pharmaceutically acceptable salt thereof,
and a pharmaceutically acceptable excipient, diluent or carrier.

Disclosed herein is a composition as described above that further comprises caffeine
or a cvclodextrin,

Disclosed herein is a dual-, sustained-, delayed-, controlled- or pulsed-release
pharmaceutical composition for the prevention of migraine recurrence comprising a 5-
HT1enp receptor agonist, or a pharmaceutically acceptable salt thereof, and a
pharmaceuticallv acceptable excipient, diluent or carrier.

Disclosed herein is the use of a 5-HT,g;p receptor agonist, or a pharmaceuticallv
acceptable salt or composition thereof, for the manufacture of a dual-, sustained-, delayed-,
controlled- or pulsed-release pharmaceutical composition for the prevention of migraine
recurrence.



or a cvclodextrin. Disclosed herein is a dual-, sustained-, delayed-,
controll ed- or pul sed-rel ease pharnaceutical conposition for the
prevention of mgraine recurrence conprising a 5- HTjBnD receptor agoni st,
or a pharmaceutically acceptable salt thereof, and a pharnaceutically
acceptabl e excipient, diluent or carrier. Disclosed herein is the use of a
5-HTI B/ 1D receptor agonist, or a pharmaceutically acceptable salt or
conposition thereof, for the manufacture of a dual -, sustained-, delayed-,
controll ed- or pul sed-rel ease pharnaceutical conposition for the prevention
of mgraine recurrence. 3a The pharmageutically acceptable salts of
eletriptan include the acid addition and the base salts thereof. Suitable
acid addition salts are forned from acids which formnon-toxic salts and
exanpl es ar e TiephahkceGivam dcBhtabtySAiOETcREpER, indiiE il R@ A8itiorsatamiat e,
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‘ I XI oget her solutions of eletriptan and the desired acid or base, as
'?% gknggr}a?e. The salt may precipitate fromsolution and be collected by
fittration or may be recovered by evaporation of the solvent. Eletriptan,
or a salt thereof, can be administered alone but will generally be

adm nistered in adm xture with a suitabl eqpharmaceutical excipient, diluent
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or carrier selected with regard to the intended route of administration and

15 standard pharmaceutical practice.

| For example, eletriptan, or a salt thereof, an be administered oraily or
sublinguallyﬁin the form of tablets, capsules, ovules, elixirs, solutions or
suspensions, which may contain flavouring or colouring agents, for immediate-
or controlled-release applications.

20 Such tablets may contain excipients such as microcrystalline celiulose,
lactose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine,
disintegrants such as starch, croscarmellose sodium and certain complex
silicates, and granulation binders such as polyvinylpyrrolidone, sucrose, gelatin
and acacia. Additionally; lubricating agents such as magnesium stearate,

25 glyceryl benhenate and taic may be included.

Solid compositions of a similar type may also be employed as fillers in
gelatin capsules. Preferred excipients in this regard include lactose or milk
sugar as welt as high molecular weight polyethytene glycols. For aqueous
suspensions and/or elixirs, eletriptan, or a salt thereof, may be combined with

30 various sweetening or flavouring agents, colouring matter or dyes, with



aqueous sol ution which may contain other substances, for exanple, enough
‘salts or glucose to nake the solution isotonic with bl ood. The aqueous
~solutions should be suitably buffered (preferably to a pHof from3 to 9),

i f 10 necessary. The preparation of suitable parenteral formnulations under
sterile conditions is readily acconplisked by standard pharnaceuti cal ,
techni ques well- known to those skilled in the art. For oral and parenteral
adninistratioq Lo humap patients, the daily dosage |evel of eletriptan, or
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' dosage level of eletriptan, or a salt thereof, will usually be from 0.1 to 4 malkg

15 (in single or divided doses).

Thus tablets or capsules of eletriptan, or a sait thereof, may contain -
from 5 to 240 mg, preferably from 5 to 100 mg, of active compound for
administration singly or two or more at a time, as appropriate. The physician in
any event will determine the actual dosage which will be most suitable for an

S 20 individual patient and it will vary with the age, weight and response of the

o particular patient. The above dosages are exemplary of the average case.
There can, of course, be individual instances where higher or lower dosage
fanges are merited and such are within the scope of this invention.

Eletriptan, or a salt thereof, cah also be administered intranasally or by

25 inhalation and is conveniently delivered in the form of a dry powder inhaler or
an aerosol spray presentation from a pressurised container or a nebuﬁser.with
the use of a suitable propellant, e.g. dichlorodifluoromethane,
trichloroficoromethane, dichlorotetrafluoroethane, a hydroﬂuoroalka;ne such as
1.1,1,2-tetrafluoroethane (HFA 134A [trade mark] or 1,1,1,2,3,3,3-

30 heptafluoropropane (HFA 227EA [trade mark]), carbon dioxide or other suitable



5 additionally contain a lubricant, e.g. sorbitan trioleate. Capsul es and
‘cartridges (nmade, for exanple, fromgelatin) for use in an inhaler or
insufflator may be fornulated to contain a powder m x of eletriptan, or a
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15 solution, cream, ointment or dusting powder. Efetriptan, or a. salt thereof, may
also be transdermally administered by the use of a skin patch. -
For application topically to the skin, eletriptan, or a salt thereof, can be
~ formulated as a suitable ointment containing the active compound suspended
or dissolved in, for example, a mixture with one or more of the following:
5 20  mineral oil, liquid petrolatum, white petrolatum, propylene glycol,
: polyoxyethylene potyoxypropylene compound, emulsifying wax and water.
Alternatively, it can be formulated as a suitabie lotion or cream, suspended
or dissolved in, for example, a mixture of one or more of the following: mineral
oil, sorbitan monostearate, a polyethylene glycol, liquid paraffin, polysorbate 60
25 cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzyl alcohol and water.

T

Preferred formulations of eletriptan, or a salt, thereof are disclosed in
WO-A-92/06973, WO-A-96/06842 and WO-A-99/011 35. Particulary preferred
formulations of eletriptan, or a salt thereof, for use in the pfevention of migraine

recumrence include dual-, sustained-, controlled-, delayed- or pulsed-release
30 formulations.



adm nistration of the dosage formto the patient. Suitable dosage forns
include: 5 (a) those in which eletriptan or a pharmaceutically acceptable
salt thereof is enbedded in a matrix fromwhich it is released by

di ffusion or erosion, (b) those in which eletriptan or a pharnaceutically
acceptabl e salt thereof is present in or on a nultiparticulate core which
Is coated with a rate controlling nenbrane, 10 (c) those in which
eletriptan or a ghar maceutically acceptable salt thereof is present in a

dosage form cont
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wnﬁgresrelease is via a drilied apérture.
(d) those in which eletriptan or a pharmaceutically accepable salt thereof is
released through a semi-permeable membrane, allowing the drug to diffuse
1_5 , across the membrane or through liquid fitled pores within the membrane,
and
(e) those in which eletriptan is present as an ion exchange complex that
effectively functions as a controlled release “sait” form of the active compound
(e.g. by use of a suitable anion exchange resin such as sodfum polystyrene

20 sulphonate).

The skilled person would appreciate that some of the above means of
achieving sustained-release may be combined, for example, a matrix containing
the active compound may be formed into a multiparticulate andfor coated with
.an‘impermeable coating provided with an aperture.

25 | Pulsed-release formulations are designed to release the active
compound in pulses over a sustained period of time following administration of
the dosage form to the patient. The release may then be in the form of
immediate- or sustained-release. Delay in release may be achieved by
releasing the drug at partiéular points in the gastro-intestinal tract or by

30 releasing drug after a pre-determined time. Pulsed-release formulations may



be i'n the formof tablets or nultiparticulates or a conbination of both.
"Sui tabl e dosage forns include: (a) osnotic potential triggered rel ease
forms (e.g. see US Patent no. 3,952,741), 5 (b) conpression coated two

| ayer tablets (e.g. see US Patent no. 5,464,633), (c) capsules containing
an erodible plug (e.g. see US Patent no.g5,474,784), (d) signoidal :
rel easing pellets (e.g. as referred to in US Patent no 5, 112,621) and (e)
formul ati ons coated with or containing pH dependent polyners including 10
shel | ac, piReBthedoweof (ahletsay mpltibadtuwdtes ona combinatiohiofdsotAnGuitslgs oni ¢
acid copol «.pbual -rel ease fornul ati ons can conbi ne the-active conpound -
I n innedig¥§$b§ﬁ8gg%"F%f ‘Wi th additional active conpound in

sust ai ned- (&) 8&@6tic bBtdRtial flgge¥aimt ' he, formed with
one | ayer co’nt ai ni ng 15 éﬂ etg I pt an !lgﬁsgﬁairﬁn%egéé%%fk% g%z%htfrb(?'m and the
other layer cH®02iTdt)g eletriptan enbedded in a matrix fromwhich it is
rel ease bgb di ffusiopn or erosion. Dual- release formul ations can al so

conbi ne 2t hEP)FQMPEessimeRRad two ilayridrhless (¢.61 eaed)$ Hateni nd 5d611633)2l
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i medi at e- or sustained-release form Preferred drug dual reléase proofiles
_include (a) athedi ate rel ease fol | owed by controlled rel ease; (b)
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Dual-release formulations can combine the active compound in
immediate-release form with additional active compound in sustained-release
form. For example, a bilayer tablet can be formed with one layer containing

.1 9 eletriptan in an immediate-release form and the other tayer containing eletriptan
embedded in a matrix from which it is released by diffusion or erosion. Dual-
release formulations can also combine the active compound in immediate-
release form with additional active compound in pulsed-release form. For
example, a capsule containing an erodible plug could liberate active compound

. 20 initially and after a predetermined period of time further active compound may
be delivered in immediate- or sustained-release form.

Preferred drug dual release profiles include
(a) immediate release followed by controlled release;

(b) immediate release followed by zero order release;

25 (c) immediate release followed by sigmodial release; and
(d) double pulse release.

Delayed-release formutations are designed o release the active
compound a predetermined time after administration. The release from
delayed-release formulations may be in the form of immediate-release or

~30  sustained-release.



30 sust.ained-release. 9 Controlled-release fornmulations inpart control
‘Wth respect to the rate of release or the tinme of release, or both, of the
active conpound and include sustained-, pulsed-, dual- and del ayed-rel ease
formulations. 5 It has now been surprisingly found that administration of a
5-HT, B" receptor agonist, or a pharmacegtically acceptable salt thereof,
in the formof a dual-, sustained-, delayed-, controlled- or

pul sed-rel ease fornul ati on prevents mgraine recurrence. Further exanples
of 5-HT, B'o recé&Rifoliggortleass fonmulationstimpastdontisl witie fasfecs t@eriaht ap,

naratri pt an,lL.l Liptan, zolmtriptan, alnmotriptan and frovatriptan. The
dual -, sus'? (a—:‘llera]\gé_%fr tﬁ%f"ﬁ"ﬁaﬁe‘%ﬁ% Pghogia-ofathe adivecompausgkand f ations
that can beugtfited! uleddesedll mgé%‘ag@%a%ﬁ@% " Accordingly the

present invention further provi de sustai ned-, del ayed-,
controll ed- or pul sed-rel ease pharnaceutical conposition for the

prevent ne recurrence conprising a 5-HT,B"0 receptor agonist,

ion of m.grai
or a {)hf naceumtg?ﬂq 90‘5&% } SHPESIBgI% _Oﬂlﬁé'rtsgf fdaﬂdstxagk?moﬁgﬁeﬁﬂ'yag?l Iy
accept abl e i rier; u -HT,, "p .
recegtor aégér%dst@t rmgg;g)lﬁéférﬁaacﬁ%c%@g{ﬁ@;3‘5%%?3‘?5& %agg\e{egfzﬁ'%\efgﬂ'ﬁﬁ!fﬁ tion
thereof, f duakjsustsinetiqadelagedf c@ntﬁ'@lﬂid—;orﬁﬂﬁéé’di%?ﬁse M%n pret@td ol I ed-
ntion o

or pul sed-rel ease pharmaceutical conposition for e preve
m grai ne r BEIRHELECUIIERGEe) a nethod for the prevention of migraine

recurrence conp ' m nistrajion to a patient of an effective anount
of a dual -, sus%gﬁhgg?ggﬁgﬁfﬁafé? %ﬂtrﬁﬁﬂ’ agenigds thatireay bediseds e

fhar madout inchideGMaBInta® MG fptAS | i nRLLece . agoni st, or a
phar maceutil ca|t|,yt aCCeSt abl e ngﬁér’tﬁhﬁ}%@qtgng%o%&ﬁtﬁﬁ, Q'h%t”p%% and’

: rovatriptan.

The dual-, sustained-, delayed-, controlled- and pulsed-release
formulations that can be used are as described above for eletriptan.
Accordingly the present invention further provides:

15 a)a duﬂa?-, sustained-, delayed-, controlied- or pulsed-release pharmaceutical
compaosition for the prevention of migraine recurrence comprising a 5-HT 540
receptor agonist, or a pharmaceuticalty écceptabie salt thereof, and a
pharmaceuticaily acceptable excipient, diluent or carrier;

b) the use of a 5-HT 4, receptor agonist, or a pharmaceutically acceptable salt

20 or composition thereof, for the manufacture of a dual-, sustained-, defayed-,
controlled- or puised-release pharmaceuticali composition for the prevention of
migraine recurrence; and
(;) a method for the prevention of migraine recurrence comprising administration
to a patient of an effective amount of a dual-, sustained-, delayed-, controlled-

25 orpulsed-release pharmaceutical composition comprising a 5-HT,,, receptor
agonist, or a pharmaceutically acceptable salt thereof.

30



PHARMACOLOG CAL DATA Patients experiencing an acute mgraine attack were
orally dosed with either 40 or 80 ng of eletriptan (in the formof a
hydrobrom de salt) as a tablet 5 fornulation. Al of the patients that
experienced mgraine relief within a 2 hour period after the initial dosing
had a either a second dose (of the sanme rength as that adm nistered
initially) of eletriptan (in the formof a hydrobrom de salt) or placebo
adm nistered if either migraine recurrence occurred within 8 hours after

initial dosing or, if no nigr |MARMACOLOGEACDWTE], as close to 8 hours
after 10 initial dosing as possible. The above protocol was. repeated if the
patient experienced a second acute mgraine attack at |east 48 hours after

the first attacpas; obtai ned faor mgraine recurrence rates (RR)
~follow ng the fF?E‘tgn&a‘rﬁn’?és%éc’g%@&%%g‘?%{qﬁé“‘afﬁl"&%Egaslﬁ wergpialidapaganit. 15
TABLE Dosgithger4@gr 80 el 5 e placeb
ol acebo First 16,6 7.0 1o & SpRarbiTine | mf%ﬁg@”ﬁﬁ@éjg&@ﬁ agatied
at t ack RR fosmulatiess dliteftbenatibntatimatshperichesd etigain®rallef WiItBEALSHGOT ai ne
se of eletriptan was adm ni stere

recurrenc ! ere.a,second d
fol | owi ng?%eﬁfi?é%@?%e tpjtal o bpd@tharia segond ¢oss (of theeaamehsitergtie
nunber of HpAtiae BkimiRKBSHHORE] el B8 o A ) o
| east hal ved conpared wit hﬁgfﬁéﬁg?%@b@ﬁ’ t?ng"?%ﬁglﬁlahy afgqogplﬁgéa,lt) or
cont r ol | egllacel® agadnistereduf sitker miigraiiee rRafEREE WckGabd within 8 hours after
initial dosing or, if no migraine recurrence occurred . as close to 8 hours after
{_. 10 initial dosing as possible.
The above protocol was repeated if the patient experienced a second
acute migraine attack at least 48 hours after the first attack.
The resuits obtained for migraine recurrence rates (RR) following the first

‘and second migraine attacks are tabulated below.

15
TABLE

| Dosing 40mg - 40mg - 40mg 80mg - 80mg - 80mg

Sequence placebo placébo
: 1 First 16.6 7.0 12.5 6.2

{ attack -

{|RR %
Second 10.2 3.3 11.2 6.1

| attack
RR %

20  These tabulated data show that eletriptan prevents migraine recurrence since
where a second dose of eletriptan was administered following successful
treatment of the initial migraine headache, the number of patients experiencing

a migraine headache recurrence was at least halved compared with placebo.



conpogg{ion for the prevention of mgraine recurrence conprising
eletriptan, or a pharnmaceutically acceptable salt thereof. 2. A

dual -rel ease conposition as clained in }aim1. 3. A sustained-rel ease
conpositian as clainmed in claiml1l. 4. A controlled-release conposition as
claimed in claiml. 5. A delayed-release conposition as clainmed in claim
1. 6. Ap ﬁﬁgﬁgelease conposition as clainmed in claiml. 7. A conposition
as claimed Tn'claim2 that will have an eletriptan, or a pharnmaceutically
acceptabl e salt thereof, release profile of inmmediate rel ease followed by
signoi dal release. 8. A conposition as clained in claim2 that will have an

el etri pt an,1. o daal- PAALIRERUESRAILY., 2 ; Lmhelease profile
Lt s i
tihefeslse formwi th  additional

cl ai ned inoq.l lﬁiﬁ%
ot
ceptable salt thereof, in

accept abl e sa r%ggi@%énéé&'g
letript ticall 3 |
sust af ned. P %%@%%%E%%ﬁ!ﬁo%%eﬂ%ggﬁ' &shingdaigt hi ned in claim 2 that

sust ai ned-¢é
conprises gletriptan, or a pharmaceutically acceptable salt thereof, in
i nedi at e- eﬁe%é‘gamﬁg#\ﬁ?%00@9@$'ﬁ06ﬂ§|°1aihudrihp:ﬂaim,1.or a pharnmaceutical ly
acceptable salt thereof, in pulsed- release form 11. A conposition as
cl ai med i ndcAzantelieteeleast compbsitior asidimdatnidhiinte form  of
sust ai ned-rel ease. 12. A conposition as clainmed in claim6 that is in the
form of si §raidéddyed-miesss cugnpusitio &s clhfmediteBRASI tion as claimed in claim
3 in which eletriptan or a pharmaceutically acceptable salt thereof is
present ingos uge’a_@@,éget)@rﬁp'c% LGh.i4s coated with a rate
controlling nep?rlbr ane. 14. A corrpd(i% F%ﬁ'ﬁgg\{@r"%ﬂnrréd in claim5 where the
rel ease 1 s7.1R cBfgdiitioN%d dhifed in claim 2 that will have an eletriptan, or a

pharmaceutlc_:ally acceptable salt thereof, release profile of inmediate release

followed by sigmoidal release.

8. A comp_ogition as claimed in claim 2 that will have an eletriptan, or a
phamnaceutically acceptable salt thereof, release profile of immediate release
followed by controlied release.

9.A oompos_ition as claimed in claim 2 that comprises eletriptan, or a
pha.rr;naoeutlca.l-ly acceptable salt thereof, in immediate-release form with
addittpnal eletriptan, or a pharmaceutically acceptable salt thereof, in
sustained-release form.

10. A compgsiﬁon as claimed in claim 2 that comprises elefriptan, or a
phappaceutlca]iy acceptable salt thereof, in immediate-release form with
additional eletriptan, or a pharmaceutically acceptable salt thereof, in pulsed-
release form.

11. A co_mposition as claimed in claim 6 where the release is to be in the form
of sustained-release.

12. A composition as claimed in claim 6 that is in the form of sigmoidal
releasing pellets. _

13. A compc?sition as claimed in claim 3 in which eletriptan or a
pha-nnac.:;euglcally acce;_)tab!e salt thereof is present in or on a multiparticulate
core which is coated with a rate controlling membrane.

14. A oo_mposition as claimed in claim 5 where the release is to be in the form
of sustained-release.



of sustained-release. 12 15. A conposition as clainmed in any one of the
preceding clainms for oral admnistration. 16. A pharmaceutical conposition
for the prevention of mgrane recurrence conprising eletriptan,,or a
pharmaceutically acceptable salt thereof?2 and a pharmaceutically

accept abl e cipient, diluent or carrier. ABSTRACT PREVENTI ON OF

M GRAI NE RECiﬁFJE@@E‘QOS'ﬁﬁ@aBMIBd@manybﬁbwtﬁ@p iHg Sidiths J)leé kptan, or a
phar maceut i C%Q’W'Stéﬁi&)@pt able salt or conposition t e§ 0 ?or He

manuf acture of a medi canent for the prevention of mgraine recurrence and

to the use ofg a H-dfh t i .S{ har naceut. cal | :

accept abl e s%l c%urq_rgﬂéoenpiois%il{ﬁg%qt %&“@g}%%&nt Te %alﬁeu act1 rn('j: o8 £ Jitgrane

sust ai ned-, “delayede.c O oI EE O PURiaR r % & LAty

conposi ti on2CGEPRE IS &7dit tBarepfni gndi e phecmecentécally acceptable
excipient, diluent or carrier.





