WO 03/ 015787 PCT/ EPO2/ 08993 Use of B1BN4096 in conbination with other
antimgraine drugs for the treatnent of mgraine Field of the invention

M grai ne we dne578f t he nost common neurol ogi cal di sor der s PCTmPoL/89ns)

peri odi cal attacks of headache and nausea as well as a plethora of other
synptons. Al though considerable progress has been nade, the

pat hophysi ol ogy of migraine is still not wunderstood. However, several
observations point to an involvenent of Calcitonin GCene-Related Peptide
(CGRP). M grai ne headache i nvolves the activation of the trigemnal system
and dilatation of cranial vessels. CGRP is |localized to neurons in the
trigemnal ganglia and CGRP |l evels are increased during a mgraine attack,
presunmably causi ng the vasodil ati on observed. Accordingly, it is

concei vabl e Useanf BIBN4i0B6 tin comifingiignPwithaiber dntinnigiainsmdaigs fos the ani al

vessel s nay provide a novel rai ne headache. Wdely used
antim grai ne drugs are the sok'ée%%gﬁp&fh?%a%g , sumatri ptan a%d
zolmtri pt an. These corrpounds elicit their antim gral ne effects due to

their s s
rel ease of the neur opept| de cal CI ton| n gene reI ated peptide (CGRP)
(Ferrari, Saxena, P. R (1995), 5-HT1l receptors in mgraine

pat hophy5| oI o?y and treatnment, Eur. J. Neurology, 2, 5-21; Johnson, K W,
Phebus, Fielghof thednwention | (1998), Serotonin in migraine: Theiroes,
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Eberl ei nGene-Rge%aQeg )Peptlde (CGRP). Migraine headache involves the activation of the:

trigeminal system and dilatation of cranial vessels. CGRP is localized to neurons in

the trigeminal ganglia and CGRP levels are increased during a migraine attack,
presumably causing the vasodilation observed. Accordingly, it is conceivable that
inhibition of CGRP-evoked dilatation of the cranial vessels may provide a novel

treatment for migraine headache.

Widely used antimigraine drugs are the so-called ,triptans®, e.g. sumatriptan and
zolmitriptan. These compounds elicit their antimigraine effects due to their
vasoconstrictive properties and presumably their inhibition of the release of the
neuropeptide calcitonin gene related peptide (CGRP) (Ferrari, M. D., Saxena, P. R.
(1995), 5-HT; receptors in migraine pathophysiology and treatment, Eur. J.
Neurology, 2, 5-21; Johnson, K. W., Phebus, L. A., Cohen, M. L. (1998), Serotonin
in migraine: Theiroes, animal models and emerging therapies, Progress in Drug
Research, Vol. 51, 220-244), the levels of which are assumed to be increased
during a migraine attack (Edvinsson, L., Goadsby, P. J. (1994), Neuropeptides in
migraine and cluster headache, Cephalgia, 14(5), 320-327). A completely novel
approach to treat migraine is the use of CGRP antagonists (Doods, H., Hallermayer,
G., Wu, D., Entzeroth, M., Rudolf, K., Engel, W., Eberlein, W. (2000),
Pharmacological profile of BIBN4096BS, the first selective small molecule CGRP
antagonist, Br. J. Pharmacol., 129, 420-423).



Phar macol ogi cal profile of BIBN4096BS, the first selective small nol ecule
CGRP antagonist, Br. J. Pharmacol., 129, 420-423). WD 03/015787

PCT/ EPO2/W838815782- Background of the Invention WO 98/ 11128 T1direzhsyses

nodi fied am no aci ds havi ng CGRP-antagoni stic properties, their use and
met hods for their preparation as well as their use for the production 5
and purification of antibodies and as |abelled conpounds in RIA and ELI SA
assays and as diagnostic or analytic ?um liary agents in neurotransmtter
research. In view of their pharnmacol 6gical properties the nodified am no
acids are thus suitable for acute and prophylactic treatnent of headache,
particularly mgraine and cluster headaches. 10 Summary of the Invention
Unexpectedly, it was found that in a nodel which is considered to predict
the ant IEE&%??‘P%’ 3{{,@0,;,%&{, grugs the conbi natl on of two drugs with a
conpl et el rent node o action, nanely a 5-HT1B/ 1D agoni st or an
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nd as dlagnostlc or ana ytic auxmary agents in neurotransmitter research. In view
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of their pharmacological properties the modified amino acids are thus suitable for
acute and prophylactic treatment of headache, particularly migraine and cluster
headaches.
10
Summary of the Invention
Unexpectedly, it was found that in a model which is considered to predict the
antimigraine effects of drugs the combination of two drugs with a completely
different mode of action, namely a 5-HT4p1p agonist or an ergot alkaloid and the
15  CGRP antagonist disclosed in the WO 98/11128 A1, namely
A = 1N?[3,5-Dibromo-N-[[4-(3,4-dihydro-2(1H)-oxachinazolin-3-yl)-1-piperidinyl}-
carbonyl}-D-tyrosyl]-L-lysyl}-4-(4-pyridinyl)-piperazine [BIBN4096BS],

gas

O ey

/

@)
O
ZJJ
N\
prd

20
results in a highly significant better effect compared to the effect of one drug alone.



IN NH2 20 results in a highly significant better effect conpared to the
effect of one drug alone. WO 03/015787 PCT/ EP02/ 08993 -3- Detailed

Descri pt iwp 03/013782 | nvention As a first aspect the presentPCIrBPezosoon

provi des a nethod of treatment or prevention of indications selected from
the group consisting of headache, m graine and cluster headaches, which
nmet hod conprises co-admnistration of a therapeutically effective 5 anpunt
of BI BNA096BS or a physiol ogically acgeptable salt thereof and a
therapeutically effective anount of another active antimgraine drug (A to
a person in need of such treatnent. For this purpose, drug (A) can be

sel ected from t he gr oup consi sting of antienetics, 1o prokinetics,

neur ol epPgiailed Dascliplion.of the Invenilon, i nj n- ant agoni sts, anti-convul sants,

hi st am ngs H'fwét%%@&ﬂhe%ﬂéﬁgﬁ "Hv%hﬁon afﬁvidéésepﬁ%tﬁﬁdcﬁ tré%trhlemc&eméverﬁroagom sts
and a-antagonists, ergot al kaloids, m|d anal gesics, non-steroidal

ant i phl o@fiisdications aﬁdﬁqted;tr@frbﬂh@gi@up sangsting efrhenganhe tgigssipe and cluster

5 HT1B/ | ﬁé&&%&é%.c#ﬁ}%w@rﬁ ﬁge%'mdrﬂmétrahbﬁarétth&rapa«tf ﬁ{/éﬁé&%ed from
the group consisti acc enac, acenetacln, acet l'ic acid

azat hé oparauyntc ef eBszNLbO%BScIqu enabysioldgitalyniasseptablen taafte theréefn@pdofen,
f1urbi prof o ) oxicam
et ena Goon AR BteB e pRRBRESigten DR aRlifhrainb Yl 1R ToCa pbrl

sul f asal iazieed of soeiptreatenemt. t he pharmaceutically acceptabl e salts thereof,
20 as 5-HT18/1 D agonists may be used, for exanple, alnotriptan, avitriptan,
eletriptan, frovatriptan, naratriptan, rizatriptan, sumatriptan or

zol mi tri péraRisQPurpdise, BRAS (M-can be selected from the group consisting of antiemetics,

10  prokinetics, neuroleptics, antidepressants, neurokinin-antagonists, anti-convulsants,

histamine-H1-receptor antagonists, antimuscarinics, p-blockers, a-agonists -and
a-antagonists, ergot alkaloids, mild analgesics, non-steroidal antiphlogistics,

corticosteroids, calcium-antagonists and 5-HTg/1p-agonists.

15 A non-steroidal antiphlogistic may be selected from the group consisting of
acclofenac, acemetacin, acetylsalicylic acid, azathioprin, celecobix, diclofenac,
diflunisal, fenbufen, fenoprofen, flurbiprofen, ibuprofen, indometacin, ketoprofen,
leflunomid, lornoxicam, mefenamic acid, meloxicam, naproxen, phenylbutazon,
piroxicam, sulfasalazin, zomepirac or the pharmaceutically acceptable salts thereof,

20
as 5-HTpnp-agonists may be used, for example, almotriptan, avitriptan, eletriptan,
frovatriptan, naratriptan, rizatriptan, sumatriptan or zolmitriptan or the pharma-
ceutically acceptable salts thereof and

25 suitable ergot alkaloids are, for example, ergotamine and dihydroergotamine.

Additional active substances which may be considered for the above-mentioned
combinations as drug (A) component include, for example, metoclopramide,
domperidon, diphenhydramine, cyclizine, promethazine, chlorpromazine,
30 dexamethasone, flunarizine, dextropropoxyphene, meperidine, propranolol, nadolol,
atenolol, clonidine, indoramine, carbamazepine, phenytoin, valproate, amitryptilin,

lidocaine or diltiazem.



ceutically acceptable salts thereof and 25 suitable ergot al kal oids are,

for exanple, ergotam ne and di hydroergotam ne. Additional active

subst ancewowhiocit8Tay be consi dered for the above-nenti one®CT@EPID0S¥92 i ons as
drug (A) component include, for exanple, netoclopram de, donperidon,

di phenhydram ne, cycli zine, pronethazine, chlorpromazine, 30 dexanethasone,
flunari zi ne, dextropropoxyphene, neperidi ne, propranolol, nadolol,

atenol ol , clonidine, indoramne, carbanazepine, phenytoin, val proate,

amtryptilin, Jlidocaine or diltiazem WD 03/015787 PCT/ EP02/ 08993 -4 As a
preferred enbodi nent i n t he nmet hod accordi ng to the invention drug (A) is
sel ected from ro consi st 0 r i ds an .
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sumat ri piasctad @Al tHd qb@y@rbonmﬁh il efgﬁftraﬁalb@ssuﬁ@t 5HIL @1 -&dordidie,
physi ol ogi cal |l y acceptable salts t er eof further preferred
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The dbsage for the conbined mgraine drug (A) is appropriately 1/50 of the
| onest r nded
dosage, ~gpdy Rl Efsteliel GHNERRRE e ks Sordtg i METByntoh ST
oral ly, isassddtyd frcmubetgmeptmmrstlngtofarv@nsmoldaiuamphﬁgstmsr papecyally
recommended dose r .the ai ne d shoul d be under st ood
o bt nEreiRyed T rpatelf or TRrE BT adtlh A BSRPRE NG ARR Eai'ti o Cant or
Verlag Aul endorf. According to the invention Bl BNA096BS or a
physi ol o |1y cept abl | t, t hereof be adm red by intravenous
or sm)culg%aese?@er%m@e Pﬂmﬁmasfa@éa'eﬁ dwmé‘gﬁgt%prop"afeq 153 & inlowes:
dose normally recommended up to 1/1 of the normally recommended dosage,
preferably 1/60 to 1/6 and more preferably 1/20 to 1/10, by orally, nasally,
subcutaneous or intravenous route. The normally recommended dose for the

combined migraine drug (A) should be understood to be the dose disclosed in Rote
15  Liste Win® 2001/1, Editio Cantor Verlag Aulendorf.

According to the invention BIBN4096BS or a physiologically acceptable salt thereof

may be administered by intravenous or subcutaneous route in a dosage of 0.0001 to

3 mg/kg of body weight or by oral, nasal or inhalative route in a dosage of 0.1 to 10
20  mg/kg of body weight once, twice or trice a day, in combination with

sumatriptan or a physiologically acceptable salt thereof which may be administered
by oral route in a dosage of 0.03 to 1.43 mg/kg of body weight once, twice or trice a
day or

25
by intravenous or subcutaneous route in a dosage of 0.002 to 0.09 mg/kg of body

weight once or twice a day or

by rectal route in a dosage of 0.007 to 0.36 mg/kg of body weight once or twice a
30 dayor



3 ng/ kg of body weight or by oral, nasal or inhalative route in a dosage of
0.1 to 10 20 nyl kg of body weight once, twice or trice a day, in

conbi nat iwo 03/013718B5unmat ri ptan or a physi ol ogi cal | y accept alpica/Epa/ossvher eof
whi ch may be administered by oral route in a dosage of 0.03 to 1.43 ng/kg
of body weight once, twice or trice a day or 25 by intravenous or

subcut aneous route in a dosage of 0.002 to 0.09 ng/ kg of body weight once
or twice a day or by rectal route in_@_dosage of 0.007 to 0.36 ng/ kg of
body wei ght once or twice a 30 day or WD 03/015787 PCT/ EP02/ 08993 -5 by
nasal route in a dosage of 0.006 to 0.29 ng/ kg of body weight once or tw ce
a day or in conbination with Zolmtriptan or a physiologically, acceptable
salt t heteoasahowln imngydesagsdiitheg ta @49 makg of badywright oneeLTdecsyR of
0.0007 tf Q33 EoimBinsgoRvithody wei ght once or twice a day or in combination
wi t h di hydroergotam ne or a physiologically acceptable salt thereof which
may be adm nistered by oral route in a dosage of 0.001 to 0.07 ng/ kg of

body 1 i e : T i i At A i i.cam or a
physi of o Tifien 3 EpRiciahicslactBtaBle, s4h MR Wi hal ket BNBRAERT 0 o
rout & i rbyaordberde iroh dds@gd of 6.0002 1o 1Bd36gmefkgbafdyodyweeighit ormecer twictag. 15 | n
a preferred enbodi nent of the invention BI BNAO96BS or a physiologically

g

accept aff®¥ ¥alt thereof nmay be administered by intravenous or subcutaneous
route

in combination with dihydroergotamine or a physiologically acceptable salt thereof
which may be administered by oral route in a dosage of 0.001 to 0.07 mg/kg of body
10  weight once or twice a day or

in combination with meloxicam or a physiologically acceptable salt thereof which
may be administered by oral route in a dosage of 0.004 to 0.21 mg/kg of body
weight once a day. '
15

In a preferred embodiment of the invention BIBN4096BS or a physiologically
acceptable salt thereof may be administered by intravenous or subcutaneous route
in a dosage of 0.0001 to 3 mg/kg of body weight or by oral, nasal or inhalative route
in a dosage of 0.1 to 10 mg/kg of body weight once, twice or trice a day, in

20 combination with

sumatriptan or a physiologically acceptable salt thereof which may be administered
by oral route in a dosage of 0.03 to 0.24 mg/kg of body weight once, twice or trice a
day or

25
by intravenous or subcutaneous route in a dosage of 0.002 to 0.015 mg/kg of body

weight once or twice a day or

by rectal route in a dosage of 0.007 to 0.06 mg/kg of body weight once or twice a
30 dayor



in a dosage of 0.0001 to 3 ng/kg of body weight or by oral, nasal or

i nhal ative route in a dosage of 0.1 to 10 ngy/ kg of body wei ght once, tw ce
or trice wodaywis78n 20 conbination with sumatri ptan or a poygirod/erypzal |y
acceptabl e salt thereof which may be adm nistered by oral route in a
dosage of 0.03 to 0.24 ny/ kg of body weight once, twice or trice a day or
25 by intravenous or subcutaneous route in a dosage of 0.002 to 0.015 ny/kg
of body weight once or twice a day pé_by rectal route in a dosage of 0.007
to 0.06 ny/ kg of body weight once or twice a 30 day or WD 03/015787

PCT/ EP02/ 08993 -6 by nasal route in a dosage of 0.006 to 0.048 ny/ kg of
body wei ght once or tw ce a d%Y or in conbination with Zolmtriptan or a
physi ol 0By Basal youe d Gt dasage £410:006nter L0848 W/l of Bodiyyeight aaeR Af Wies 8d by

oral rougs jn a dosage of 0.0007 to 0.006 ng/ kg of body weight once or
twice a ddy or in conbination with dihydroergotanm ne or a physiologically
acceptabl e salt thereof which nmay be adm nistered by oral route in a

g _ ¢ 10 e : .
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ng/ kg of bo wei ght onge a day. 15 In a nore preferred enbodi nent of the
i nvent i oWelﬁﬂﬁﬂmg‘g'C@ra @%RYsi ol ogical Iy

in combination with dihydroergotamine or a physiologically acceptable salt thereof
which may be administered by oral route in a dosage of 0.001 to 0.01 mg/kg of body
10  weight once or twice a day or

in combination with meloxicam or a physiologically acceptable salt thereof which
may be administered by oral route in a dosage of 0.004 to 0.036 mg/kg of body
weight once a day.
15

In a more preferred embodiment of the invention BIBN4096BS or a physiologically
acceptable salt thereof may be administered by intravenous or subcutaneous route
in a dosage of 0.0001 to 3 mg/kg of body weight or by oral, nasal or inhalative route
in a dosage of 0.1 to 10 mg/kg of body weight once, twice or trice a day, in

20 combination with

sumatriptan or a physiologically acceptable salt thereof which may be administered
by oral route in a dosage of 0.075 to 0.143 mg/kg of body weight once, twice or trice
adayor

25
by intravenous or subcutaneous route in a dosage of 0.005 to 0.009 mg/kg of body

weight once or twice a day or

by rectal route in a dosage of 0.0175 to 0.036 mg/kg of body weight once or twice a
30 dayor



acceptabl e salt thereof may be adm nistered by intravenous or subcutaneous
route 1in a dosage of 0.0001 to 3 ng/kg of body weight or by oral, nasal or
i nhal ati vworoa1387in a dosage of 0.1 to 10 ng/ kg of body WweirgiPo2/e89ee, tw ce
or trice a day, in 20 conbination with sumatriptan or a physiologically
acceptabl e salt thereof which may be adm nistered by oral route in a
dosage of 0.075 to 0.143 ng/ kg of body wei ght once, twice or trice a day
or 25 by intravenous or subcutaneous_&gute in a dosage of 0.005 to 0.009
ng/ kg of body weight once or twice a day or by rectal route in a dosage of
0.?175 to 0.036 ng/ kg of body weight once or twice a 30 day or WO

03/ 015787 PCT/ EP02/08993 -7 by nasal route in osa of 0.015 to 0.029
mg/ kg of bhpasal irutgHn aﬁfb%lgswfd@%wao-o%l%w%kg ang%%hWP%& PBFE QF tce a
Zolnitriagyy}.or a physiologically acceptable salt thereof which 5 may be
adm ni ster'ed by oral route in a dosage of 0.00175 to 0.0036 ng/kg of body
wei ght once or twice a day or in conbination with di hydroergotam ne or a

Fvei ol oni | . _ ; er
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t her eof whi may .be adnqinistered by oral route in a dosage of 0.01 to
0.02 ng/Wﬁ'gg?orfﬁ%‘?/%‘ie H]ay%ce a day. 15

in combination with dihydroergotamine or a physiologically acceptable salt thereof
which may be administered by oral route in a dosage of 0.0025 to 0.007 mg/kg of

10 body weight once or twice a day or

in combination with meloxicam or a physiologically acceptable salt thereof which
may be administered by oral route in a dosage of 0.01 to 0.02 mg/kg of body weight
once a day.
15
The present invention provides as a second aspect a pharmaceutical composition
for treating or preventing headache, migraine or cluster headaches comprising a
therapeutically effective amount of BIBN4096BS or a physiologically acceptable salt
thereof and an antimigraine drug (A) selected from the group consisting of
20 sumatriptan, zolmitriptan and dihydroergotamin or a physiologically acceptable salt

thereof as a combined preparation for simultaneous or sequential administration.
A pharmaceutical composition according to the invention may comprise a single
dosage unit of 0.1 to 10 mg of BIBN4096BS and

25
a single dosage unit of 1 to 100 mg of sumatriptan or
a single dosage unit of 0.1 to 2.5 mg of zolmitriptan or

30 a single dosage unit of 0.1 to 5 mg of dihydroergotamin or

a single dosage unit of 7.5 to 15 mg of meloxicam.



The present invention provides as a second aspect a pharnaceuti cal
conposition for treating or preventing headache, m graine or cluster
headacheswomapri’sing a therapeutically effective anount @CTHRPBMIOISBS or a
physi ol ogi cal |y acceptable salt thereof and an antim grai ne drug (A
selected fromthe group consisting of 20 sumatriptan, zolmtriptan and

di hydroergotam n or a physiologically acceptable salt thereof as a

conbi ned preparation for sinultaneous,or sequential adm nistration. A

phar maceuti cal conposition accordi ng'§6 the invention may conprise a single
dosage unit of 0.1 to 10 ng of BIBNAO96BS and 25 a single dosage unit of 1
to 100 ng of sumatriptan or a single dosage unit of 0.1 to 2.5 ng of
zolmtriptan or 30 a single dosage unit of 0.1 to 5 ng of dihydroergotann

or a si iy Fayuy K j
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accept abmentiaied ldreinhefre isheuld depundatstond @i the evst @rsiogbes of thesédlived be
under st ogd as t ose or dosage of the active compound itself. 5

Furt her n%w&é]dgﬁgﬁ‘rmceutical conposition according to the invention may be

a kits of parts for treating or preventing headache, m graine or cluster
headaches, which kit conprises (a) .a first contajnment. .containing.a
phar nac el‘rerFr‘Leéqno[:eo rﬁ)%rmaggu“@g C_Béﬂ‘?é?‘ﬁgri‘ AGCY g Pgb% dRYEREPT a2 ?‘ftve
anount off RIrBNGP BEBPbr Breviehlisd Bkadhdhal Migraieest abbter sabdadheer whichand one
or nore pharmaceutically acceptable diluents and/or carriers; and
kit comprises
(a) a first containment containing a pharmaceutical composition
10 comprising a therapeutically effective amount of BIBN4096BS or a
physiologically acceptable salt thereof and one or more
pharmaceutically acceptable diluents and/or carriers; and
(b) a second containment containing a pharmaceutical composition
comprising sumatriptan, zolmitriptan or dihydroergotamin or a
15 physiologically acceptable salt thereof and one or more

pharmaceutically acceptable diluents and/or carriers.
A preferred kit of parts comprises sumatriptan in the second containment.

20 A third aspect of the present invention is the use of BIBN4096BS or a
physiologically acceptable salt thereof in combination with another active
antimigraine drug (A) for the manufacture of a pharmaceutical composition for
treating or preventing headache, migraine or cluster headaches. Drug (A) and
preferred embodiments thereof as well as pharmaceutical compositions are

25 mentioned hereinbefore under the first and second aspect of the invention. Most
preferred with respect to all aspects of the invention is the combination of
BIBN4096BS with sumatriptan or of physiologically acceptable salts thereof.

Several of the drug (A) components mentioned hereinbefore are already on the
30  market, e.g. sumatriptan is sold under the trade name imigran®, zolmitriptan is sold
under the trade name ascotop® and dihydroergotamin and the pharmaceutically

acceptable salts thereof under the trade name agit®.



(b) a second contai nnment containing a pharnmaceutical conposition
conprising sumatriptan, zolmtriptan or di hydroergotamn or a 15

physi ol ogwoaBloys7atcept abl e salt thereof and one or nore poarEPayesyws cally
acceptabl e diluents and/or carriers. A preferred kit of parts conprises
sumatriptan in the second containnment. 20 A third aspect of the present
invention is the use of BIBNA096BS or a physiologically acceptable salt

t hereof in conbination w th another tive antimgraine drug (A for the
manuf act ure of a pharmaceutical conposition for treating or preventing
headache, m graine or cluster headaches. Drug (A) and preferred

enbodi nents thereof as well as pharnmaceutical conpositions are 25 nentioned
her ei nb&}IBNGORBRE ccanthe Er’q"ﬂ@ts’feéﬁ@i ugiag derdnsiaper Phamacgatical fermuiasiens vost

Dr et orr Shltadh PRI R lushRna o1 L BRI ERBBdch the combi nat i on

of BIB SUITB.tI’I pt an “or physi ol ogi cal |y acceptable salts

t her eof .foPeulatics: of the drug (A) conponents nentioned herei nbefore are
already on the 3o market, e.g. sumatriptan is sold under the trade nane
imgran”, zolmtriptan is sold under the trade nane ascotop(r) and

di hydyr oarmmam’fdsr povetier ivehgidtionroaotaining dIrhyg of activerstubblaacsal t s t her eof under
the trade nane agit(r). WO 03/015787 PCT/ EP02/ 08993 -9 BI BNM096BS can be
admi ni stered using for instance pharmaceutical fornulations disclosed in

VO 98/ 15ARAaE seRitibe feeebefisdrbeohiningvl My otwitivecabstaned, formul ations: 5
capsul es for powder inhalation containing I ng of active substance,

i nhal abl e solution for nebulisers containing I ng of active substance,

pr gpteglngggbpa%t §R&bpE R RERING BeAGIPEOhtabRiY Bl cFhcliveBusdas i ve
SuUps
10

nasal spray containing 1 mg of active substance,
tablets containing 20 mg of active substance,
15  capsules containing 20 mg of active substance,
aqueous solution for nasal application containing 10 mg of active substance,
aqueous solution for nasal application containing 5 mg of active substance, or

20

suspension for nasal application containing 20 mg of active substance.

Example 1

25 In order to examine the pharmacological activity of combinations according to the
invention the following experiments have been carried out:

Measurement of facial skin blood flow

Facial skin blood flow was measured by a modified method described by Escott et
30 al. (Escott, K. J., Beattie, D. T., Connor, H. E., Brain, S. D. (1995), Trigeminal
ganglion stimulation increases facial skin blood flow in the rat: a major role for

calcitonin gene-related peptide, Brain Research, 669(1), 93-99). Fasted male wistar



nasal spray containing 1 ng of active substance, tablets containing 20 ny
of active substance, 15 capsul es containing 20 ng of active substance,
aqueous swbusiots78f or nasal application containing 10 ng ofPCaatPOYe8993
substance, aqueous solution for nasal application containing 5 ng of
active substance, or 20 suspension for nasal application containing 20 ng
of active substance. Exanple 1 25 In order to exam ne the pharmnacol ogi cal
activity of conbinations according to 1dhe i nvention the foll ow ng
experiments have been carried out: Measurement of facial skin blood flow
Faci al skin bl ood fIOM/mas neasured by a nDdlfled nethod described by

Escott et 30 al. (Escot Beat t , Brain, S
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10 measurement of arterial blood pressure and intravenous administration of test
compounds, respectively. Neuromuscular blockade was achieved by intravenous
administration of pancuronium bromide (1mg/kg/0.5ml, 5 min prior to each electrical
stimulation). Heart rate was derived from the blood pressure signal. Blood pressure
and heart rate were continuously monitored throughout the course of the experiment

15  to assess the level of anaesthesia and to monitor the cardiovascular effects of the

drugs used in this study.

The animals were placed in a stereotaxic frame and a longitudinal incision was
made in the scalp. A small hole was drilled in the skull (left or right) and a bipolar
20 electrode (Rhodes SNEX-100 supplied by David Kopf Instruments, Tujunga, 91042
California, U.S.A.) was lowered using a micromanipulator, into the trigeminal
ganglion (0.32 cm dorsal to bregma, £ 0.30 cm lateral from the midline and 0.95 cm
below the dural surface). The position of the electrodes in the trigeminal ganglia
were checked visually at the end of each experiment following removal of the brain.
25 The trigeminal ganglion was stimulated at 10 Hz, 1 mA, 1 msec for 30 seconds
using a stimulator supplied by Hugo Sachs Elektronik (79232 March-Hugstetten,
Germany). Microvascular blood flow changes in the facial skin were measured by
Laser Doppler flowmetry with a Periflux laser doppler system (PeriFLLUX 4001, wave
length 780 nM; time constant 3 s, Perimed AB, Jarfalla, S-17526, Sweden).
30 Standard laser doppler probes (PROBE 408) were positioned on either side of the
face approximately 0.5 cm below the centre of the eye, an area innervated by the

maxillary branch (V2) of the trigeminal nerve. Blood flow changes were measured



10 neasurenent of arterial blood pressure and intravenous adm nistration of
test conpounds, respectively. Neuronuscul ar bl ockade was achi eved by

i ntravenow® 03BN st rati on of pancuroni um brom de (1ng/ k@CT/EPNL/P8983 i n
prior to each electrical stinulation). Heart rate was derived fromthe

bl ood pressure signal. Blood pressure and heart rate were continuously
noni t ored throughout the course of the experinent 15 to assess the |evel of
anaest hesia and to nonitor the cardlov scul ar effects of the drugs used in
this study. The aninals were placed |% a stereotaxic frane and a

| ongi tudi nal incision was nade in the scalp. A small hole was drilled in
the skull (left or right) and a bipolar 20 electrode (Rhodes SNEX; 100
suppl i ededylupaini @rdsply HAkS rAndeRtRresTRY Wwsgareaovoder dee ifyr Ainie (MB)A. ) was
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dural surface). The position of the electrodes in the trigem nal ganglia
were che Xed. Vi 4 lrl the end of each experinment follow ng renoval of
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a CGRP antagonist would allow higher efficacy, would allow lower doses of each
compound resulting in similar efficacy with less side effects and the addition of the
two mechanisms might result in less headache recurrence.

15



Experinmental protocol 5 After 30 min of equilibration, the animals were
subjected to three periods of electrical stinulation, separated by a 30
mn interwalo3/oT3187first stinulation was used as a cont r olPCTEPO2/bE993
subsequent stinulations. Saline, single conmpound or the conbination were
adm nistered intravenously 5 min prior to the second stinulation. 1o The
results are given in the following table 1. They show that the inproved
potency of the conbination of 5- HTlB{ D agoni sts or other antim graine
drugs in general with a CGRP antagonist woul d all ow hi gher efficacy, would
all ow | ower doses of each conpound resulting in simlar efficacy with | ess
side effects and the addition of the two nmechanisnms mght result in |ess

headachelakie ik rffast of BﬁMGQ%/ B&Eirzs:prrrhfmt'@nozzifcm@m antinpgraie| ¢rugs opf f ect of
Bl BN 409 ' i i | ski
Dot SRR o GBI P Byl U AERLB AR Gl ACER) <1

rat. treatnent %of trigem nus n %Inhl bition corrpared to control
stinmulation value saline (control) 82.7+4. 4 11 Bl BN 4096 BS (0. 03

60. 3+5. :-8—2-7-.—1—n=gueg+éu¢a-t-r-4-p-t-an {erlO—iy 096
BS + 26]6+5. 4dregtments” sunkt r /p?%ﬂiﬁ'%@'.'% ng +"1 o W@}U‘tl@ GREMRATed FCp@camrod ). 1

ng/ kg) $5.6+4.8 6 32.8 stimulation value

saline (control) 82.7+4.4 (k! -
BIBN 4096 BS (0.03 60.3 + 5.1 8 271
mg/kg)
Sumatriptan (1.0 mg/kg) 68.8 +6.8 7 16.8
BIBN 4096 BS + 26.6+54° 6 67.8
Sumatriptan

(0.03 mg + 1.0 mg)/kg

Zolmitriptan (0.1 mg/kg) 55.6 +4.8 6 32.8
BIBN 4096 BS + 27.3+6.0° 6 67.0
Zolmitriptan

(0.03 mg + 0.1 mg)/’kg

DHE (0.1 mg/kg) 604 +4.1 6 27.0
BIBN 4096 BS + DHE 209+3.1° 6 74.7
(0.03 mg + 0.1 mg)/kg

DHE = Dihydroergotamin

2 significant, p < 0.001, compared to Sumatriptan

b significant, p < 0.01, compared to Zolmitriptan

¢ significant, p < 0.001, compared to DHE



BI BN 4096 BS + 27.3+6.0 b 6 67.0 Zolmtriptan (0.03 ng + 0.1 ng)/ kg DHE
(0.1 nmy/kg) 60.4+4.1 6 27.0 BIBN 4096 BS + DHE 20.9+3.1C 6 74.7 (0.03 ny
+ 0.1 ng)Wkg3DHES= Di hydroergotamin a significant, p < 0. ®CT/EPovog9as ed to
Sumatriptan b significant, p < 0.01, conpared to Zolmtriptan
significant, p < 0.001, conpared to DHE WO 03/ 015787 PCT/ EPO2/ 08993 -13
The Exanpl es which foll ow descri be pharmaceutical preparations which
contain as active substance BlI BNM096BS or a pharnaceutically acceptable
salt thereof: 5 Exanple 2 Capsul es for’ powder inhalation with I ng of
active substance Conposition: 10 1 capsule for powder inhal ation contains:
active substance 1.0 ng lactose 20.0 ng hard gelatine capsules 50.0 ng
71.0 ng 15 Method of preparation: The active substance is ground to the

R

active substance BIBN4096BS or a pharmaceutically acceptable salt thereof:

5 Example 2

Capsules for powder inhalation with 1 mg of active substance

Composition:
10 1 capsule for powder inhalation contains:

active substance 1.0 mg
lactose 20.0 mg
hard gelatine capsules 50.0 mg
71.0mg
15
Method of preparation:
The active substance is ground to the particle size needed for inhalation. The
ground active substance is homogeneously mixed with the lactose. The mixture is
packed into hard gelatine capsules.
20

Example 3

Inhalable solution for Respimat® with 1 mqg of active substance

25  Composition:
1 spray contains:

active substance 1.0 mg
benzalkonium chloride 0.002 mg
disodium edetate 0.0075 mg

30 purified water ad 15.0 ul



packed into hard gel ati ne capsules. 20 Exanple 3 Inhal able solution for
Respimat (r) with I ng of active substance 25 Conposition: 1 spray

cont ai ns:wedBiovissubst ance 1.0 ng benzal koni um chl ori de @CEEPOROBIIFI sodi um
edetate 0.0075 ng 30 purified water ad 15.0 pi WD 03/ 015787 PCT/ EP02/ 08993
-14- Method of preparation: The active substance and benzal koni um chl ori de
are dissolved in water and packed in Respinmat cartridges. 5 Exanple 4

| nhal abl e solution for nebulisers with 1 ng of active substance
Conposition: 10 1 vial contains: actiVe substance 0.1 g sodiumchloride
0.18 g benzal koniumchloride 0.002 g purified water ad 20.0 m 15 Met hod
of preparation: Active substance, sodium chloride and benzal koni um chl ori de
are di ssMethed af preparation:

The active substance and benzalkonium chloride are dissolved in water and packed

in Respimat® cartridges.

5 Example 4

Inhalable solution for nebulisers with 1 mqg of active substance

Composition:
10 1 vial contains:

active substance 01 g
sodium chloride 018 g
benzalkonium chloride 0.002 g
purified water ad 20.0 ml
15
Method of preparation:
Active substance, sodium chloride and benzalkonium chioride are dissolved in
water.
20 Exampleb

Propellant gas-operated metering aerosol with 1 mg of active substance

Composition:

25 1 spray contains:
active substance 1.0 mg
lecithin 0.1%
propellant gas ad 50.0 pl



water. 20 Exanple 5 Propellant gas-operated netering aerosol with | ng of
active substance Conposition: 25 1 spray contains: active substance 1.0 ng
| eci t hi n WOL38a57pT opel | ant gas ad 50.0 pl WO 03/ 015787 PCPCERPAZ/ORID3 - 15-
Met hod of preparation: The mcronised active substance is honpbgeneously
suspended in the mxture of |lecithin and propellant gas. The suspension is
transferred into a pressurised con- tainer wwth a netering valve. 5 Exanple
6 Nasal spray with 1 ng of active suhstance 10 Conposition: | spray jet
contains active substance 1.0 ng nmanntol 5.0 ng disodiumedetate 0.05 ny
15 ascorbic acid 1.0 ng purified water ad 0.1 M Method of preparation:
The active substance and the excipients are dissolved in water and

t r ansf erMethodraf greparation:

The micronised active substance is homogeneously suspended in the mixture of

lecithin and propellant gas. The suspension is transferred into a pressurised con-

tainer with a metering valve.

Example 6

Nasal spray with 1 mg of active substance

10  Composition:

1 spray jet contains

active substance 1.0 mg
mannitol 5.0 mg
disodium edetate 0.05mg
15  ascorbic acid 1.0 mg
purified water ad 0.1 mi

Method of preparation:

The active substance and the excipients are dissolved in water and transferred into

20 a suitable container.

Example 7

Injectable solution with 5 mg of active substance per 5 mi

25
Composition:
active substance in basic form 5 mg
acid/salt-forming agent in the amount needed
to form a neutral salt q.s.
30 glucose 250 mg
human serum albumin 10 mg

glycofurol 250 mg



20 a suitable container. Exanple 7 Injectable solution with 5 ng of active
substance per 5 m 25 Conposition: active substance in basic form5 ng
aci d/ sal twbos137§7 agent in the anount needed to form a ne®CTAIPOZO8ID3 . S.
30 glucose 250 ng human serum al bumn 10 ng gl ycofurol 250 ng WO

03/ 015787 PCT/ EP02/08993 -16 water for injections ad 5 m Preparation:

Di ssol ve the glycofurol and glucose in water for injections (WI); add
human serum 5 al bum n; add sal t-for_rri)t?g agent; dissolve active substance
with heating; make up to specified vofune with WI; transfer into anpoul es
under nitrogen gas. Exanple 8 10 Iniectable solution for subcutaneous

adm ni stration containing 5 ma of active substance per 1 m_Conposition:
active swotarderdejestionp ads5 gl ucose 50 ng pol ysorbate 80 = Twéeh! 80 2 ny
water for injections ad 1 M

Preparation:
Dissolve the glycofurol and glucose in water for injections (Wfl); add human serum

5 albumin; add salt-forming agent; dissolve active substance with heating; make up to
specified volume with WHl; transfer into ampoules under nitrogen gas.

Example 8

10  Injectable solution for subcutaneous administration containing 5 ma of active

substance per 1 ml

Composition:

active substance 5mg
15  glucose 50 mg

polysorbate 80 = Tween 80 2mg

water for injections ad 1ml

Preparation:
20 Dissolve glucose and polysorbate in water for injections; dissolve active substance

with heating or using ultrasound; make up to specified volume with Wfl; transfer into

ampoules under inert gas.

Example 9
25
Injectable solution containing 100 mq of active substance per 10 ml

Composition:

active substance 100 mg
30  monopotassium dihydrogen phosphate

= KH2PO4 12 mg

disodium hydrogen phosphate



Preparation: 20 Dissolve glucose and pol ysorbate in water for injections;

di ssol ve active substance wth heating or using ultrasound; nake up to
speci fi edwoaBonEswi th W1 ; transfer into anpoul es under iPoErEPOYe8993 Exanpl e
9 25 Iniectable solution containing 100 ng of active substance per 10 nl
Conposition: active substance 100 ng 30 nonopot assi um di hydrogen phosphate
=KH2PO4 12 ng di sodi um hydr ogen phosphate WO 03/ 015787 PCT/ EP02/ 08993 -17
= Na2HPO4 2H20 2 ng sodi um chl ori de_Jr 0 my human serum al bum n 50 ny

pol ysorbate 80 20 ng 5 water for injections ad 10 m  Preparation: Dissolve
pol ysorbate 80, sodium chloride, nonopotassi um di hydrogen phosphate and

di sodi um hydrogen phosphate in water for injections (WI); add human serum
1o al buniFNagiRGp2teCact i ve substance with heati rfgmgnmake up to specified
volume with WI; transfer into anpoules. Exanple 10 15 Lyophilisate

cont ai ni 89w GRIorite acti ve substance 180 mg

human serum albumin 50 mg
polysorbate 80 20 mg
5 water for injections ad 10 ml

Preparation:
Dissolve polysorbate 80, sodium chloride, monopotassium dihydrogen phosphate

and disodium hydrogen phosphate in water for injections (Wfl); add human serum
10  albumin; dissolve active substance with heating; make up to specified volume with

WIl; transfer into ampoules. '

Example 10

15  Lvophilisate containing 10 mqg of active substance

Composition:
active substance in basic form 10 mg

acid/salt-forming agent in the amount needed

20 toform a neutral salt g.s.
mannitol 300 mg
water for injections ad 2mi

Preparation:
25 Dissolve mannitol in water for injections (Wfl); add salt-forming agent; dissolve

active substance with heating; make up to specified volume with Wfl; transfer into

vials; freeze-dry.

Solvent for lyophilisate:

30 polysorbate 80 = Tween 80 20 mg
mannitol 200 mg

water for injections ad 10 ml



Conposition: active substance in basic form 10 ng acid/salt-formng agent
in the amount needed 20 to forma neutral salt g.s. mannitol 300 ng water
for injecwooa®1zd’ 2 ml Preparation: 25 Dissolve mannit ol PCA/ERa2/@8993 or
injections (WIl); add salt-form ng agent; dissolve active substance with
heating; make up to specified volunme with WI; transfer into vials;
freeze-dry. Solvent for |yophilisate: 30 polysorbate 80 = Tween 80 20 ng
manni tol 200 ng water for injections gg 10 M WD 03/ 015787 PCT/ EP02/ 08993
-18- Preparation: D ssolve polysorbatg 80 and mannitol in water for
injections (WIl); transfer into anpoules. 5 Exanple 11 Lyophilisate
containing 5 ng of active substance 10 Conposition: active substance in
basic form5 ng polar or nonpolar solvent (which can be renoved

Preparation:
Dissolve polysorbate 80 and mannitol in water for injections (Wfl); transfer into

ampoules.

Example 11

Lyophilisate containing 5 mg of active substance

10  Composition:
active substance in basic form 5 mg
polar or nonpolar solvent

(which can be removed

by freeze-drying) ad 1mi
15
Pregaration:
Dissolve active substance in suitable solvent; transfer into vials; freeze-dry.
Solvent for lyophilisate:
20 polysorbate 80 = Tween 80 5 mg
mannitol 100 mg
water for injections ad 2 mi

Preparation:;
25  Dissolve polysorbate 80 and mannitol in water for injections (Wfl); transfer into

ampoules.



by freeze-drying) ad I m 15 Preparation: D ssolve active substance in
suitabl e solvent; transfer into vials; freeze-dry. Solvent for

| yophi | i s&Da3/0298pol ysorbate 80 = Tween 80 5 ng nannit ol PCOEPIR089RL er f or
injections ad 2 mMl Preparation: 25 Dissolve polysorbate 80 and mannitol in
water for injections (WI); transfer into anpoules. W 03/015787

PCT/ EP0O2/ 08993 -19- Exanple 12 Tablets containing 20 ng of active
substance 5 Conposition: active subsl‘lqnce 20 ng |actose 120 ng rmaize
starch 40 ng nmagnesium stearate 2 ng 10 Povi done K 25 18 ng Preparation:
Honogeneously m x the active substance, | actose and nai ze starch; granul ate
with an aqueous solution of Povidone; mx w th nagnesium stearate; press
in a tablExampe b2 ess; wei ght of tablet 200 ny. Exanple 13

Tablets containing 20 mg of active substance

5  Composition:

active substance , 20 mg
lactose 120 mg
maize starch 40 mg
magnesium stearate 2mg
10  Povidone K25 18 mg

Preparation:
Homogeneously mix the active substance, lactose and maize starch; granulate with

an aqueous solution of Povidone; mix with magnesium stearate; press in a tablet

15  press; weight of tablet 200 mg.

Example 13

Capsules containing 20 mgqg of active subsiance

20
Composition:
active substance 20 mg
maize starch 80 mg
highly dispersed silica 5 mg
25 magnesium stearate 2.5 mg

Preparation:
Homogeneously mix the active substance, maize starch and silica; mix with magne-

sium stearate; transfer mixture into size 3 hard gelatine capsules in a capsule filling

30 machine.



Capsul es containing 20 ng of active substance 20 Conposition: active
substance 20 ng nmize starch 80 ng highly dispersed silica 5 ng 25
magnesi urivetigatsise 2.5 ng Preparati on: Honbgeneously m x PCAEPAZ0899%
substance, mmize starch and silica; mx with nmagne- sium stearate; transfer
m xture into size 3 hard gelatine capsules in a capsule filling 3o

machi ne. WD 03/ 015787 PCT/ EP02/ 08993 -20- Exanple 14 Suppositories

contai ning 50 ng of active substance 2% Conposition: active substance 50 ng
hard fat (Adeps solidus) g.s. ad 1700 Preparation: 10 Melt the hard fat
at about 38C; honpbgeneously disperse the ground active sub- stance in the
nolten hard fat; after cooling to about 35C, pour into chilled noul ds.
Exanpl e %Qgi@liéﬂeous solution for nasal administration containing 10 ma of
active substance Conposition: active substance 10.0 ng hydrochloric acid

in the amount needed to forma neutral salt
Suppositories containing 50 mg of active substance

5 Composition:
active substance 50 mg
hard fat (Adeps solidus) qg.s. ad 1700 mg

Preparation:
10 Melt the hard fat at about 38°C; homogeneously disperse the ground active sub-

stance in the molten hard fat; after cooling to about 35°C, pour into chilled moulds.

Example 15

15  Aqueous solution for nasal administration containing 10 mg of active substance

Composition:
active substance 10.0 mg
hydrochloric acid in the amount needed to form a neutral salt

20  methyl parahydroxybenzoate (PHB) 0.01 mg
propyl parahydroxybenzoate (PHB) 0.005 mg
purified water ad 1.0 ml

Preparation:
25  The active substance is dissolved in purified water; hydrochloric acid is added until

the solution is clear; methyl and propyl PHB are added; the solution is made up to
the specified volume with purified water; the solution is filtered sterile and

transferred into a suitable container.

30



20 net hyl parahydroxybenzoate (PHB) 0.01 ng propyl parahydroxybenzoate
(PHB) 0.005 ng purified water ad 1.0 mM Preparation: 25 The active

subst ancewpD30158DI ved in purified water; hydrochl oric acipdTiEPozoRYes unti |
the solution is clear; nmethyl and propyl PHB are added; the solution is
made up to the specified volume with purified water; the solution is
filtered sterile and transferred into a suitable container. 30 WO

03/ 015787 PCT/ EP02/ 08993 -21- Exanpkf 16 Aqueous solution for nasal

adm ni stration containing 5 ng of act'be substance 5 Conposition: active
substance 5 ng 1, 2-propanediol 300 ng hydroxyethylcellulose 5 ng sorbic
acid 1 10 purlfled water ad 1 m Preparation: The active substance is
dissolvggﬁﬁﬁQELiipropanedloI a hydroxyethyl-cellu |l ose solu- tion in
purified water containing sorbic acid is prepared and added to the sol ution
of 15 active substance; the solution is filtered sterile and transferred
into a sﬂqmenuﬁsohdnnfoammaMad~7a;Ar A of 3 ' i nt ravenous
adm nistration containing 5 ng of active subst ance

5 Composition:

active substance 5 mg
1,2-propanediol 300 mg
hydroxyethylcellulose 5 mg
sorbic acid 1mg
10  purified water ad 1ml

Preparation:
The active substance is dissolved in 1,2-propanediol; a hydroxyethyl-cellulose solu-

tion in purified water containing sorbic acid is prepared and added to the solution of
15  active substance; the solution is filtered sterile and transferred into a suitable con-

tainer.

Example 17

20  Aqueous solution for intravenous administration containing 5 mg of active substance

Composition:

active substance 5mg

1,2-propanediol 300 mg
25 mannitol 50 mg

water for injections (Wfl) ad 1ml

Preparation:
The active substance is dissolved in 1,2-propanediol; the solution is made up to

30 approximately the specified volume with Wfl; the mannitol is added and made up to
approximately the specified volume with Wfl; the solution is filtered sterile,

transferred into individual containers and autoclaved.



Conposition: active substance 5 ng 1, 2-propanediol 300 ng 25 mannitol 50
nmg water for injections (WIl) ad 1 M Preparation: The active substance is
di ssol vedwpor31Z8pr opanedi ol ; the solution is made up to PCT&PPr/E89PIAL el y
the specified volume with WI; the mannitol is added and nade up to
approximately the specified volune with WI; the solution is filtered
sterile, transferred into individual containers and autoclaved. WO

03/ 015787 PCT/ EP02/ 08993 -22- Exanplg, 18 Liposormal formulation for

i ntravenous injection containing 7.5'26'0f active substance 5 Conposition:
active substance 7.5 ng egg lecithin, e.g. Lipoid E 80 100.0 ny

chol esterol 50.0 ng 1o glycerol 50.0 ng water for injections ad 1.0 M

Pr epar at Egampleht8 acti ve substance is dissolved in a mixture of lecithin and
chol esterol; the 15 solution is added to a m xture of glycerol and WI and
honogeni sed by high pressure honogeni sation or by the M crofluidizer

t echni quipottmal foposlatiem for intravenous injection containing 7.5 mg of active

substance
5

Composition:
active substance 7.5 mg
egg lecithin, e.g. Lipoid E 80 100.0 mg
cholesterol 50.0 mg

10  glycerol 50.0 mg
water for injections ad 1.0 ml

Preparation:
The active substance is dissolved in a mixture of lecithin and cholesteroli; the

15  solution is added to a mixture of glycerol and Wfl and homogenised by high
pressure homogenisation or by the Microfluidizer technique; the liposomal
formulation obtained is transferred into a suitable container under aseptic

conditions.

20 Example 19

Suspension for nasal administration containing 20 mg of active substance

Composition:

25 active substance 20.0 mg
carboxymethylcellulose (CMC) 20.0 mg
sodium monchydrogen phosphate/sodium
dihydrogen phosphate buffer pH 6.8 q.s.
sodium chloride 8.0 mg

30  methyl parahydroxybenzoate 0.01 mg
propyl parahydroxybenzoate 0.003 mg

purified water ad 1.0 mi



formul ation obtained is transferred into a suitable container under aseptic
condi tions. 20 Exanple 19 Suspension for nasal adm nistration containing 20
ng of actwoe3suyst ance Conposition: 25 active substance 2PQTEPOY08993
car boxynet hyl cel  ul ose (CMC) 20.0 ng sodi um nonohydrogen phosphat e/ sodi um
di hydr ogen phosphate buffer pH 6.8 gq.s. sodiumchloride 8.0 ng 30 nethyl
par ahydr oxybenzoate 0.01 ng propyl parahydroxybenzoate 0.003 ng purified
water ad 1.0 m WO 03/015787 PCT/ EP02{.Yp8993 -23- Preparation: The active
substance i s suspended in an aqueous solution; the other ingre- dients
are added successively to the suspension and the suspension is topped up 5
to the specified volume with purified water. Exanple 20 Aqueous sol ution
for subcutaneous administration with 10 ng of active substance 10
Conposi t b ..+a6t i ve substance 10.0 ng sodi um nonohydr ogen
phosphat%ﬁgggggﬁfdihydrogen phosphat e buffer ﬂ.s. ad pH 7.0

The active substance is suspended in an aqueous CMC solution; the other ingre-

dients are added successively to the suspension and the suspension is topped up

5 to the specified volume with purified water.

Example 20

Agueous solution for subcutaneous administration with 10 mg of active substance

10
Composition:
active substance 10.0 mg
sodium monohydrogen phosphate/sodium
dihydrogen phosphate buffer q.s. ad pH 7.0

15 sodium chloride 4.0 mg
water for injections ad 0.5ml

Preparation:
The active substance is dissolved in the phosphate buffer solution, after the addition

20 of the common salt the solution is made up to the specified volume with water. The

solution is filtered sterile, transferred into a suitable container and autoclaved.

Example 21

25  Aagueous suspension for subcutaneous administration containing 5 mg of active

substance

Composition:

active substance 5.0 mg
30 polysorbate 80 0.5mg

water for injections 0.5 ml



15 sodiumchloride 4.0 ng water for injections ad 0.5 mM Preparation: The
active substance is dissolved in the phosphate buffer solution, after the
addi ti on wb@3pis8he common salt the solution is made up t®@CriEPoypsses fi ed
volume with water. The solution is filtered sterile, transferred into a
sui tabl e contai ner and autocl aved. Exanple 21 25 Aqueous suspension for
subcut aneous adm ni stration containing 5 ng of active substance
Conposition: active substance 5.0 nr 4 30 pol ysorbate 80 0.5 ng water for
injections 0.5 m WD 03/015787 PCT/ EP02/ 08993 -24- Preparation: The active
substance is suspended in the pol ysorbate 80 solution and comm nuted to a
particle_size of about | gmusing a suitable dispersing technique (e.g. wet
gri ndi ng2reRRERIOB; essur e honpgeni sation, microfluidisation, etc.). The
SUSPensi PRk hétive dubsnte’s &Sé[jeﬂﬁé’d f megb%eﬂ% 80 s6RAbABAE ComAtiRite@sept i ¢
condi tions. WO 03/015787 PCI/EP02/ 08993 " -25 Patent Clains 1. A nethod of

t r eat nerto aparpclesizet of@bout 1iumiusiag eewiakleidispesing tashnidie (ggowpt 5

comr + sednefis R eSS o et P RiaABy 60T s MReB BTN o

Bl BN4D96gngderred into a corresponding container under aseptic conditions.



physi ol ogi cal |y acceptable salt thereof and a therapeutically effective
anount of another active antimgraine drug (A to a person in need of such
t r eat mrentwob8/02578The net hod according to claim 1, charact @CraPd2/8993 hat
drug (A) is selected from the group consisting of antienetics, pro

ki netics, neuroleptics, antidepressants, neurokinin-antagonists,
anti-convul sants, histam ne-Hl-receptor antagoni sts, antimnuscarinics,

R- bl ockers, a-agonists and a-antagoni 4 s, ergot al kaloids, mld

anal gesi cs, non-steroidal antiphlogistics, corticosteroids,

cal cium ant agoni sts and 15 5-HTI B/ 1D agonists. 3. The method according to
claim2, characterized in that drug (A is selected from the group

consi sting of ergot al kal oids and 5- HT1B/ 1D- agoni sts. 20 4. The net hod
according to claim3, characterizggehiiCldip the ergot alkaloid is

ergotam ne or di hydroergotam ne 6r a physiol ogically acceptable salt
thereof and the 5-HTIB/ID-agonist is almtriptan, avitriptan, eletri ptan,

frovat 1 pt g, ALE ilMhent bf ZALidRbAMer HAEBGAD SRR FRhiThid ighl a

phyS|oIog|ca y acceptabl e sa er eof accor to
cl ai ns 1, coisistiagtafitieaddcha, migaaineland quster beagiaches.i yhialm method m:mprl@esan or

di hydroer ot am phy. S The

met hod o?g g'i"}lr? Batlogth % %‘F?Azoeg] %’yt @E@EMS&J&B'H@ gés%%l grgl cally
accept abbmmgucélweaeﬁptaaeasm thiesécfr axt laythelnapielﬂlea(wsffectlvsuhmntualnebus
route in 30 dosage of 0.0001 by oral, nasal
or inhal %’t“?tU%r ?%U?@%%W'%{a'r@égﬁgé’&)otp 3P SP'g 'qﬁeﬁfg?@mﬁft%ﬁhﬂ fei ght once,
twice or trice a day and WO 03/015787 PCT/ EP02/ 08993 - 26 sunatri ptan or a
physi ol ogically acceptabl e salt thereof is adm nistere route in a

dosade o W%H‘Qt@dla%@rﬁﬁm«t@ cimpb Ahatateeddn daat rHEc(‘g)&sé?‘?‘%%‘éﬁS"Hay or
by intra {h%ngtlb%porcoﬁé@ﬁﬁtg %?eﬁh't%rﬁé’dt%e perklﬁeﬁ&s%r&épﬁbsoognﬂd@p%sggntgg/ kg of
body 5 wei ght once or Twce a day o
neurokinin-antagonists, anti- convulsants histamine-H1-receptor  antagonists,
antimuscarinics, p-blockers, a-agonists and a-antagonists, ergot alkaloids, mild
analgesics, non-steroidal antiphlogistics, corticosteroids, calcium-antagonists and

15 5-HT4pp-agonists.

3. The method according to claim 2, characterized in that drug (A) is selected from
the group consisting of ergot alkaloids and 5-HT1g;p-agonists.

20 4. The method according to claim 3, characterized in that the ergot alkaloid is
ergotamine or dihydroergotamine or a physiologically acceptable salt thereof and
the 5-HTg/1p-agonist is almotriptan, avitriptan, eletriptan, frovatriptan, naratriptan,
rizatriptan, sumatriptan or zolmitriptan or a physiologically acceptable salt thereof.

25 5. The method according to claim 1, characterized in that drug (A) is sumatriptan,
zolmitriptan or dihydroergotamine or a physiologically acceptable salt thereof.

6. The method of claim 5, characterized in that BIBN4096BS or a physiologically
acceptable salt thereof is administered by intravenous or subcutaneous route in a

30 dosage of 0.0001 to 3 mg/kg of body weight or by oral, nasal or inhalative route in a
dosage of 0.1 to 10 mg/kg of body weight once, twice or trice a day and



by rectal route in a dosage of 0.007 to 0.36 ng/kg of body wei ght once or
twce a day or 1o by nasal route in a dosage of 0.006 to 0.29 ny/kg of
body wei gWD of0c58Dr twice a day or Zolmtriptan or a phy®CalErpg/esabs y
acceptable salt thereof is admnistered by oral route in a dosage of
0.0007 to 0.036 ng/kg of body wei ght once or twice a day or 15

di hydr oergot am ne or a physiologically acceptable salt thereof is adm nised
by oral route in a dosage of 0.001 gg 0.07 nog/ kg of body weight once or
twice a day. 7. A pharmaceutical conp gition for treating or preventing
headache, m graine or 20 cluster headaches conprising a therapeutically
effective anount of BIBN40O96BS or a physiol ogically acceptable salt

t her eof &HMaHIPMET APysiPiReicalgcqerfabie salt thegeofip amingepdipoabiositest i ng of
sumatrip FRey } ] ‘ i ically

ccept apl LSRRG A3IC T ARG oY ELEPUBEHEThCE, Mhich or ML Fofdt Sl or
sequential adm nistration. 25 8. The pharnmaceutical conposition of claim?7

dosage uR7iMglelByS of 85BARaNE i ime doSad® ofR @2 BIGRY MREGRBEAP, © 19! ©
0.1 te 2weighyonte ootwite nidayam or WO 03/ 015787 PCT/ EP02/ 08993 -27 a single

dosage unit of 0.1 to 5 ng of dihydroergotamn. 9. A kit of parts for
treating or preventing headache, mgraine or cluster headaches, which kit

conpri sepy rectal route in a dosage of 0.007 to 0.36 mg/kg of body weight once or twice a
day or

10 by nasal route in a dosage of 0.006 to 0.29 mg/kg of body weight once or twice a
day or

Zolmitriptan or a physiologically acceptable salt thereof is administered by oral route
in a dosage of 0.0007 to 0.036 mg/kg of body weight once or twice a day or

15
dihydroergotamine or a physiologically acceptable salt thereof is adminis"\sgd by
oral route in a dosage of 0.001 to 0.07 mg/kg of body weight once or twice a(déy.

7. A pharmaceutical composition for treating or preventing headache, migraine or
20 cluster headaches comprising a therapeutically effective amount of BIBN4096BS or
a physiologically acceptable salt thereof and an antimigraine drug (A) selected from
the group consisting of sumatriptan, zolmitriptan and dihydroergotamin or a
physiologically acceptable salt thereof as a combined preparation for simultaneous

or sequential administration.

25
8. The pharmaceutical composition of claim 7 comprising a single dosage unit of 0.1
to 10 mg of BIBN4096BS and
a single dosage unit of 1 to 100 mg of sumatriptan or

30

a single dosage unit of 0.1 to 2.5 mg of zolmitriptan or



5 (c) a first contai nnent containing a pharnmaceutical conposition
conprising a therapeutically effective anmount of BI BNAO96BS or a

physi ol ogwoaBloys7atcept abl e salt .thereof and one or nore Poh@Pomes9sically
acceptabl e diluents and/or carriers; and (d) a second contai nnment
cont ai ning a pharmaceutical conposition 10 conprising sumatriptan,
zolmtriptan or di hydroergotamn or a physiologically acceptable salt
thereof and one or nore pharnmaceutically acceptabl e diluents and/or
carriers. 10. The kit of parts according to claim9, which kit conprises
sumatriptan or a 15 physiologically acceptable salt thereof in the second

contai nment,. 11 Use o] N4Q96BS. qr physi ol ogi cal |y acceptabl e salt

t her eof > RYRHORA9S Hﬂ't‘ o&#)_?ﬁogﬁ’gg HEB'“M@PF\U%’%%'HM-m grai ne drug (A) for the
manuf acture of a pharmaceutical conposition for treating or preventing
headache, m graine or cluster headaches. 20 12. The use according to claim
11, char & Aefit olRprisHfor frgating agPrexenting Beadachedmigraine of IBISERTd195d8EMES: st i ng
of anti enpfidieRit chthgifddaet i cs, neurol eptics, antidepressants,

neur oki ni n-antagoni sts, anti-convul sants, histam ne-Hl-receptor
ant agéni sts, (@ntiaudiesir i eantdainmest bcoatRining 8- aRfwiineceutipall gowpositioni st s,

ergot al kal oi ds, m > a L CS (o] i hSid CS,
corticosteroids, (r%ng?ﬁn}i%t g%g%?eg.ﬁlgalgﬁgﬁéétﬁfmé%ﬁk?fgg()Bglﬁllglggé(ﬁﬁ%ﬁe use
accordi ng to cl ai nphy@joladicallgct ecéeptablen ¢ditat thbreof ( Andi sosel emt echofe om t he
group consisting of, 5-HI1B, 1 oni.st.s and_.er al kal oi dg. 30 14. The use
according to clai rﬁl'fémagﬁ@cgﬁ’ gg?ezoé%)l?rqﬁ't'ﬂg? aﬁﬁ}grg?glg{&g'naa' oidis
er got am ne or (dJi hyalr sesopdt aohtanmenta cphigining ogi phhinyackatiefit abmpositidn
t hereof and WO 03/015787 PCT/ EP02/ 08993 . . . :

10 comprising sumatriptan, zolmitriptan or dihydroergotamin or a

physiologically —acceptable salt thereof and one or more

pharmaceutically acceptable diluents and/or carriers.

10. The kit of parts according to claim 9, which kit comprises sumatriptan or a
15  physiologically acceptable salt thereof in the second containment.

11. Use of BIBN4096BS or a physiologically acceptable salt thereof in combination
with another active antimigraine drug (A) for the manufacture of a pharmaceutical
composition for treating or preventing headache, migraine or cluster headaches.
20
12. The use according to claim 11, characterized in that drug (A) is selected from
the group consisting of antiemetics, prokinetics, neuroleptics, antidepressants,
neurokinin-antagonists, anti-convulsants, histamine-H1-receptor antagonists,
antimuscarinics, B-blockers, a-agonists and o-antagonists, ergot alkaloids, mild
25 analgesics, non-steroidal antiphlogistics, corticosteroids, calcium-antagonists and

5-HT1s1p-agonists.

13. The use according to claim 12, characterized in that drug (A) is selected from
the group consisting of 5-HTg/1p-agonists and ergot alkaloids.

30
14. The use according to claim 13, characterized in that the ergot alkaloid is
ergotamine or dihydroergotamine or a physiologically acceptable salt thereof and



-28 the of 5-HT1B/ 1D-agonist is alnotriptan, avitriptan, eletriptan,
frovatriptan, naratriptan, rizatriptan, sumatriptan or zolmtriptan or a
physi ol ogwoaBloys7&tcept abl e salt thereof. 15. The use acc®CaiEPg2/0899%| ai m
14, characterized in that drug (A) is sumatriptan, 5 zolmtriptan or

di hydroergotam n or a physiologically acceptable salt thereof. 16. The use
of BI BNA096BS or a physiologically acceptable salt thereof for nanufacture
of a pharmaceutical comnposition or a_%’bt_ of parts according to any of
claims 7 to 10. 10

the of 5-HTg;1p-agonist is almotriptan, avitriptan, eletriptan, frovatriptan, naratriptan,
rizatriptan, sumatriptan or zolmitriptan or a physiologically acceptable salt thereof.

13. The use according to claim 14, characterized in that drug (A) is sumatriptan,
5  zolmitriptan or dihydroergotamin or a physiologically acceptable salt thereof.

16. The use of BIBN4096BS or a physiologically acceptable salt thereof for
manufacture of a pharmaceutical composition or a kit of parts according to any of
claims 7 to 10. |

10



