1 PREVENTI ON OF M GRAI NE RECURRENCE Thi s invention relates to the use of
‘eletriptan for the manufacture of a nedicanent for the prevention of

m grai ne-recurrence. 5 SHT7B/ D receptor agoni sts, such as the conpounds
known as "triptans”, have been shown to be highly effective for the
treatment of migraine. Exanples of suchitriptan 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 aﬁ 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



activity and association with nausea, photophobia or phonophobia. Most

patients will exclusively have nigraine attacks wi thout aura. It also 30
'seens that patients that have frequent attacks with aura have attacks
wi thout aura as well. "Prenonitory synptons” may occur either hours or a

day or two 2 before a migraine attack (dith or w thout aura). These
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above. To J&PR @ gefwrtvsiysedi dades the dymiedlimigraine recuprescent
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derivative is used.
A clear distinction must be drawn between either the treatment of 7
15 migraine, that is to treat an established m‘igraine headache, or the treatment of
' 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



conpound, even if previously indicated for the treatnent of m graine.

I ndeed, no "triptan"” is currently indicated for the prevention of m graine
recurrence. The 25 reason for the prevention of mgraine recurrence being
unpredictable is that the aetiology of migraine recurrence is not

understood. Further, little is known about the characteristics of patients
that have a tendency to experience mgraine recurrence or, alternatively,
the characteristics of mgraine headaches that are |ikely to recur. 30
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m graine rgaautd Shifshe rb%urgﬁée now been surprisingly found that eletriptan can
be used for the g’reven lon of mgraine recurrence. Disclosed hereinis a

phar maceut i callt @8 Aps $pen swprisvply feund thas eletiptanran be psagifer the prevertiar pence

conpri si Ngnfyr@hd icRlifdhceOr a pharmaceutically acceptable salt thereof, and a
phar maceut i cald.%l accge tabl e exciéai enﬁ, diluent or carrjer. In a first
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In a first aspect, there is provided a dual-, sustained-, confrolled-, delayed- or pulsed-

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.



In a second aspect, there is provided a conposition as defined above for
oral administration. In a third aspect, there is provided a pharnmaceuti cal
conposition for the prevention of mgraine recurrence conprising
eletriptan, or a pharnaceutically acceptable salt thereof, and a
pharmaceutically acceptabl e excipient, diluent or carrier. Disclosed herein
is a conposition as described above that further conprises caffeine or a
cvcl odextrin. Disclosed herein is a dual-, sustained-, delayed-,

control l ed- or pul sed-rel ease pharmaceutical conposition for the
prevention of mgraine recurrence conpid sing a 5- HTjBnD receptor agonist,
or a pharmaceutically acceptable salt thereof, and a pharmaceutically
accept abl e excipient, diluent or carrier. Disclosed herein is the use of a
5-HTI B/ 1D recmmmmmc@ny,ac@ép@lm m#ﬂdn%ﬂd}é theeRISREIAOH hatd t or
conpositi for the manufacture of a dual -, sustained-, delayed-,
control l e ag%%”ﬁ eE@ﬁ rel ease pharrmaceutical conposition for the prevention
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Preferred salts of eletriptan for use in the present invention are the

‘hydr obrom de and sul phate, including hem sul phate, salts. Al so included

wi thin the scope of the present invention are pol ynorphs, solvates and
radiol abel |l ed derivatives of eletriptan or a pharmaceutically 5 acceptable
salt thereof. The pharmaceutically acceptfbl e solvates of eletriptan and
Its pharnmaceutically acceptable salts include the hydrates thereof. A

phar maceutical | y_acceptable salt of eletriptan may be readily prepared by
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15- st andar h ceutical practice. For exanple, -eletriptan, or"a salt
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_ in this regard EEﬁ}IH a%,lo?ca:[ geszl(ta'ﬂ?éregf,lcgn be administered alone but will generally
be administered in admixture with a suitable pharmaceutical excipient, diluent
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



sugar as well as high nol ecul ar wei ght pol yethyl ene glycols. For aqueous
‘'suspensions and/or elixirs, eletriptan, or a salt thereof, may be conbi ned
“wi'th 30 various sweetening or flavouring agents, colouring natter or dyes,
with 5 emulsifying and/ or suspendi ng agents and with diluents such as

wat er, ethanol, propylene glycol and gl ycerin, and conbi nations thereof.
Eletriptan, or a salt thereof, can also be injected parenterally, for

exanple, intr Vﬁ]ousl y, intraperitoneally, intrathecally,
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For oral and parenteral administration to human patients, the daily

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

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



Eletriptan, or a salt thereof, can also be adm nistered intranasally or by
‘25 inhalation and is conveni ent ly delivered in the formof a dry powder
i nhal er or an aerosol spray presentation froma pressurised container or a

nebuliser with the use of a suitable propellant, e.g.
di chl or odi f | uor omet hane, tri chl orof | uor offet hane, di chl orotetraf| uoroet hane,
a hydrofl uoroal kane such as 1,1,1,2-tetrafl uoroethane (HFA 134A [trade
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El etriptang t. also e transdernmal | y -adm ni stered by

the use o% ﬁﬁﬁg}ét’%h{&%{@eﬁoﬁﬁﬁp ISigheledintan: prasalt thereokiand el etri pt an,
or a sal tchﬁem@qua@ga[d@gxtﬁ@r mul ated as a suitable oi ntment containing the
active conpound suspended or dissolved in, for exanple, a mxture with one

or nore of the Altermatively; eletriptan, or a salt thereof, can be administered in the form
of a suppaository or pessary, or it may be applied topically in the form of a lotion,

15 solution, cream, ointment or dusting powder. Eletnptan, 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:

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.

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.



20 mneral oil, liquid petrolatum white petrolatum propylene glycol,
‘pol yoxyet hyl ene pol yoxypr opyl ene conpound, enul sifying wax and wat er.

Al ternatively, it can be fornulated as a suitable lotion or cream
suspended or dissolved in, for exanple, a nmixture of one or nore of the
follow ng: mneral oil, sorbitan nonostearate, a polyethylene glycol,
liquid paraffin, polysorbate 60, 25 cetyl esters wax, cetearyl al cohol,
2-octyl dodecanol, benzyl al cohol and water. Preferred formul ations of
eletriptan, or aS¢alained-nelesst dasageforeloaedidsiynddloAeR258684Rintan to
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(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 sodium polystyrene
20 sulphonate).
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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



and (e) those in which eletriptan is present as an ion exchange conpl ex
‘that effectively functions as a controlled release "salt" formof the
active conpound (e.g. by use of a suitable anion exchange resin such as
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N 10  shellac, phthalate derivatives, polyacrylic acid derivatives and crotonic acid
copolymers.

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.



Dual -rel ease fornul ati ons can conbi ne the active conpound in

‘imedi ate-rel ease formwi th additional active conpound in sustained-rel ease
form For exanple, a bilayer tablet can be forned with one |ayer containing
15 eletriptan in an i nmredi ate-rel ease formand the other |ayer containing
eletriptan enbedded in a matrix fromwhgch it is released by diffusion or
erosion. Dual- release fornulations can al so conbine the active conpound in
i medi ate- release formw th additional active conpound in pul sed-rel ease
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sust ai ned- MYFRCUERGE- and del ayed-rel ease formul ations. 5 It has now

been surprising t hat yaistration of a 5-HT,B" receptor agonist,
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m'grai ne recurrence.
: frovatriptan.

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



Furt her exanples of 5-HT,B"0 receptor agonists that may be used 10 include
sumatri ptan, naratriptan, rizatriptan, zolmtriptan, alnotriptan and
frovatri ptan. The dual -, sustained-, delayed-, controlled- and
pul'sed-rel ease fornulations that can be used are as descri bed above for
eletriptan. Accordingly the present invgntion further provides: 15 a) a
dual -, sustained-, delayed-, controlled- or pulsed-rel ease pharmaceutical
conposition for t he prevention of migraine recurrence conprising a 5-HT,B"o
receptor agonist, or a phar mra@®@HARMACD| @cEeRiaplagsalt thereof, and a
pharnaceutically accept abl e excipient, diluent or carrier; b) the use of a
5-HT,, "p receptor agonist or a pharmaceutically acceptable salt 20 or

f al d-, del d-,
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within a EI'HEOQ gerlod after the initial dosing had a either a seco dose
(of the s JoIRg @ i 2O FgRAINRImaMrEANseQEcured; akicgsedd Shetrsiaftean (i n

the faqpm Hitigy Mgﬁglé%%r r%%al t) or placebo adnministered if either

ni‘grai ne recurrenc ‘within 8 hours after
The above protocol was repeated if the patient experienced a second

acute migraine attack at least 48 hours after the first attack.

unt

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
o TFst 16.6 7.0 125 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.



initiil/dosi ng or, if no mgraine recurrence occurred, as close to 8 hours
after 10 initial dosing as possible. The above protocol was repeated if the

pati ent experienced a second acute m'gHﬂi ne attack at | east 48 hours after
the first .attack. The results obtained for mgraine recurrence rates (RR

following the first and second mgraine attacks are tabul ated bel ow. 15
80ngy Sequence pl acebo

TABLE Dosid}_?ﬂ%%rm - 40ng - 40ng 80ng - 80ny -
pl acebo Firs .6 7.0 12.5 6.2 attack RR% Second 10.2 3.3 11.2 6.1

attack RR % 20 These tabul ated data show that eletriptan prevents m graine
recurrence since where a second dose of eletriptan was adm ni stered

fol | owi ng sugcaast Wustdinedt! BftfoliRl-, eyl b BlusEhghabog isadache, § he
] A o e Al
controll ed-, del ayeéc?-éuor ul'sed- %% eﬁ?‘%fr maceutical conposition for the
prevention,of, m grajne recurrence conprising eletriptan, or a

phar maceut |22§1 @Qggte%agggp@ogﬁpp qsﬁg"i" | inglaim Hual - r el ease conposition as
clainmed in_claim 1. eg A sust ai ned-rel ease conposition as clainmed in claim
1. 4. A confyiSiRigeddrlease cowppsition asiclaimed iniciain 1.n cl ai m 1. |

4. A controlled-release composition as claimed in claim 1.
5. A delayed-release composition as claimed in claim 1.
6. A pulsed-release composition as claimed in claim 1.

7. A composjtion as claimed 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.



5. A del ayed-rel ease conposition as clainmed in claiml1l. 6. A

pul sed-rel ease conposition as clained in claim1. 7. A conposition as
claimed in claim2 that will have an eletriptan, or a pharmaceutically
acceptabl e salt thereof, release profileldf inmediate release followed by
si gnoi dal relz)gaé%b 8. ir,:\iﬁcorrptc‘os.i tiﬂon as claimed in claim2 that will have an
el etriptan, - 12 COPIPASHIgR astdaimet! in anyg epk P Lher ase profile
of i medi at eAdginisteations ol | owed by con?rol I egﬁgllégéaglégﬁg%ﬂ&f%%ﬁ%gsi tion as
claimed in claim2 that conprises eletriptan, or a pharmaceutically
acceptable sgdt A hHE8Nacddt 4 i -rele formw. th additional .

el etriptan, éc&}% rerra:cceéul{]:l%céa%l?@ﬂcp;%eipﬁeéchfargefsoafttrpﬁé’rréegfe,n i of migrane
sust ai ned-r el ease Torm- A8 A Yy QRidrdPasraae iR lvat

conpri ses ePECEPIERAE §Rl4 thRaFRAceanical hazneepusbreliyl acthetediie in

i medi at e- r ekedpd ehar, mwilzBntaddi the@rakrel etri ptan, or a pharmaceutically
acceptable salt thereof, in pulsed- release form 11. A conposition as
claimed in claim6 where the release is to be in the form of

sust ai ned-rel ease. 12. A conposition as clainmed in claim6 that is in the
formof signoidal releasing pellets. 13. A conposition as clained in claim
3 in which eletriptan or a pharmaceutically acceptable salt thereof is
present in.or on a nmultiparticulate core which is coated with a rate
controlling nmenbrane. 14. A conposition as clainmed in claim5 where the -
release is to be in the form of sustained-release. 12 15. A conposition
as clainmed in any one of the preceding clains for oral



adm nistration. 16. A pharmaceutical conposition for the prevention of
‘mgrane recurrence conprising eletriptan,,or a pharmaceutically

acceptabl e salt thereof, and a pharmaceutically acceptable excipient,

di luent or carrier. ABSTRACT PREVENTI ON OF M GRAI NE RECURRENCE The
invention relates to the use of eletri pfﬁn, or a pharmaceutically

acceptabl e salt or conposition thereof, Tor the manufacture of a nedi canent

for the prevention of mgraine recuyy nd to the use of a 5-HT,B,ID
receptor agonist, or a pharmaceuti mgﬁ‘y%—?é%gept able salt or conposition
thereof, for the manufacture of a dual-, sustained-, delayed-, controlled-

or pul sed-rel ease phar msgsykgion 6RTREHAINE REQORRERCY evention of

m grai neg recurrence.

The invention relates to the use of eletriptan, or a pharmaceutically
acceptable sait or composition thereof, for the manufacture of a medicament for the
prevention of migraine recurrence and to the use of a 5-HT1g11p receptor agonist, or

10  a pharmaceutically acceptable salt or composition thereof, for the manufacture of a
dual-, sustained-, delayed-, controlled- or pulsed-release pharmaceutical
. compossition for the prevention of migraine recurrence.



