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50 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide,

which may be represented by the formula (I)
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and its physiologically acceptable salts and solvates are disclosed in UK Patent
Specification No. 2162522. The compound of formula (I) exhibits s_clccdvc

vasoconstrictor activity and is useful in the treatment of migraine.
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1. A pharmaceutical composition in a form adapted for intranasal administration
which comprises a suspension of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-
5-methanesulphonamide or a suitable physiologically acceptable salt or solvate

thereof as active ingredient, wherein the pH is in the range of 8 to 12.
../2

e .t




(i11) AU-B-11652/92 2-
(10) 653986

10. A method of treating a mammal, including man, suffering
from or susceptible to cephalic pain, in particular migraine,
which comprises intranasal administration of a pharmaceutical
composition comprising a suspenéion of 3-[2-
(dimethylamino) ethyl] -N-methyl-1H-indole-5-methanesulphonamide
or a suitable physiologically acceptable salt or solvate

thereof as active ingredient, wherein the pH is in the range
of 8 to 12.
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(54) Title: COMPOSITIONS

(57) Abstract

A pharmaceutical composition in a form adapted for intranasal administration which comprises a suspension of 3-2-(di-
methylamino)ethyl]-N-methyl- 1 H-indole-5-methanesulphonamide or a suitable physiologically acceptable salt or solvate thereof
as active ingredient, wherein the pH is in tlie range of 8 to 12. The intranasal compositions are of use in the treatment of condi-
tions associated with cephalic pain, in particular migraine.
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COMPOSITIONS

The present invention relates to a pharmaceutical composition containing as
active ingredient 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-
methanesulphonamide, in particular a composition for intranasal administration.

3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide,

which may be represented by the formula ()

H,Q CH,
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NSO,CH; CH, CH, N__ "
<Ay e

N
l
H

and its physiologically acceptable salts and .olvates are disclosed in UK Patent
Specification No. 2162522. The compound of formula (I) exhibits selective
vasoconstrictor activity and is useful in the treatment of migraine.

Oral compositions have certain disadvantages for the administration of anti-
migraine agents. Thus, for example, one of the symptoms associated with migraine
is nausea, and the presewce of nausea may make it difficult fcr a patient to take an
oral composition. Also, it is desiracle that the anti-migraine drug should be rapidly
absorbed into the bloodstream. Such rapid absorption can be achieved using
intranasal or parenteral administration, but some patients dislike parenteral
administration, particularly if the drug is to be self-administered. Intranasal
administration therefore represents a preferred route for administration of the
compound of formula (I). '

We have now found a particularly advantageous formulation for the intranasal
administration of the compound of formula (I) comprising an alkaline suspension of

the compound of formula (I) or a physiologically acceptable salt or solvate thereof.
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There is thus provided according to the invention a pharmaceutical
composition in a form adapted for intranasal administration comprising a suspension
of 3-[2-dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide or a
suitable physiologically acceptable salt or solvate thereof as active ingredient
wherein the pH is in the range of 8 to 12.

Suitable physiologically acceptable salts and solvates of 3-[2-
(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide for use in the
present invention are those which have relatively low aqueous solubility, e.g. the
succinate and hydrochloride salts. Preferably the pharmaceutical compositions
according to the invention contain 3-[2-(dimethylamino)ethyl]-N-methyl- 1H-indole-
5-methanesulphonamide in the form of the free base.

For satisfactory intranasal administration, an active ingredient must be
presented in a form which is readily absorbed through the nasal mucosa but which is
unassociated with any adverse effects such as irritancy. Satisfactory intranasal
formulations must also be sufficiently stable, chemically and physically, to be
consistently dispensed in accurate metered doses, even after prolonged storage with
potential iemperature fluctuations of between 0 and 409¢. Accordingly, the active
ingredient must be compatible with the excipients used in the formulation and
should not aggregate in a manner which would result in a loss of accurate dose
delivery.

Surprisingly, we have found that suspensions of 3-[2-(dimethylamino)ethyl]-
N-methyl-1H-indole-5-methanesulphonamide and suitable physiologically
acceptable salts and solvates thereof having a pH in the range of 8 to 12 have
excellent dispersion properties. In contrast, neutral and acidic formulations
containing such active ingredients do not form readily dispersible suspensions and
are unsuitable for use as suspensions for intranasal administration.

Preferably the pH of suspensions according to the invention will be in the
range of 9 to 11; most preferably the pH of the suspensions according to the
invention will be about 10.

Suspensions will generally be aqueous, for example prepared from water

alone (for example sterile or pyrogen-free water) or water and a physiologically
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~acceptable non-aqueous vehicle (for example ethanol, propylene glycol,

polyethylene glycols such as PEG 400).

Such suspensions may additionally contain other excipients, for example
preservatives (such as benzalkonium chloride and phenylethylalcohol), wetting
agents/surfactants such as polysorbates (e.g. Tween-80) and sorbitan esters (e.g.
Span 80), buffering agents, isotonicity-adjusting agents (e.g. sodium chloride),
suspending agents, absorption enhancers, flavouring agents and sweetening agents
(e.g. saccharin)..

Preferably suspensions according to the invention will be sterile and free from
preservatives. Sterile formulations may be prepared by methods known in the art,
for example by aseptic manufacture or sterilisation of the bulk products.

Preferably suspensions according to the invention will be thickened by
addition of a viscosity enhancer such as acacia, bentonite, carboxymethylcellulose
sodium, gelatin, guar gum, hydroxyethylcellulose, hydroxypropylmethylcellulose,
methylcellulose, or tragacanth. The viscosity enhancer may be present in an amount
of about 0.1 to about 5% w/w, preferably 0.5 to 2% w/w. Most preferably the
viscosity enhancer used will be microcrystalline cellulose with sodium
carboxymethylcellulose, e.g. Avicel RC 591.

Most preferably suspensions according to the invention will be thixotropic.
Thixotropic suspensions can be obtained by the use of a suitable viscosity enhancer
e.g. Avicel RC 591.

In a particularly preferred aspect the invention provides a suspension of 3-[2-
(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide or a suitable
physiologically acceptable salt or solvate thereof and microcrystalline cellulose with
sodium carboxymethylcellulose adapted for intranasal administration wherein the
pH is in the range of 8 to 12.

Suspensions are applied directly to the nasal cavity by conventional means,
for example with a dropper, pipette or spray. The formulations may be provided in
single or multidose form. In the latter case a means of dose metering is provided. In

the case of a dropper or pipette this may be achieved by the patient administering an
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appropriate, predetermined volume of the suspension. In the case of a spray this
may be achieved for example by means of a metering atomising spray pump.

Intranasal administration may also be achieved by means of an aerosol
formulation in which the compound is provided in a pressurised pack with a suitable
propellant such as a chlorofluorocarbon (CFC) for example
dichlorodifluoromethane, trichlorofluoromethane or dichlorotetrafluoroethane, a
hydrofluorocarbon (HFC) for example 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-
heptafluoropropane, carbon dioxide or other suitable gas. The aerosol may
conveniently also contain a surfactant such as lecithin. The dose of drug may be
controlled by provision of a metered valve.

Preferably a pharmaceutical composition according to the invention will be in
the form of an aqueous suspension.

Suspensions according to the invention may be prepared from solutions or
suspensions of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-
methanesulphonamide or suitable physiologically acceptabie salts or solvates
thereof, by addition of an appropriate amount of a base, such as an inorganic base,
preferably an alkali metal hydroxide, most preferably sodium hydroxide.

Preferably the suspensions of the invention will be prepared by suspending 3-
[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide, or a
suitable physiologically acceptable salt or solvate thereof, of small particle size in an
aqueous vehicle at high pH.

As used herein small particle size means particle size of th= order of 10
microns or less, preferably 2 to 5 microns. Such a particle size may be obtained by
means known in the art, for example, micronisation.

Suspensions according to the invention will preferably contain 3-[2-
(dimethylamino)ethyl]-N-methyl-1H-indole-5-methanesulphonamide in a
concentration of 20mgml'1 to 500mgml'1.

A further aspect of the invention provides a method of treating a mammal,
including man, suffering from or susceptible to conditions associated with cephalic
pain such as cluster headache, chronic paroxysmal hemicrania, headache associated

with vascular disorders, headache assbciatcd with substances or their withdrawal (for
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. example drug withdrawal), tension headache and in particular migraine which

comprises intranasal administration of a pharmaceutical composition comprising 2
suspension of 3-[2-dimethylamino)ethyl]-N-methyl-1H-indole-5-
methanesulphonamide or a suitable physiologically acceptable salt or solvate thereof
as active ingredient wherein the pH is in the range of 8 to 12. It will be appreciated
that reference to treatment is intended to include prophylaxis as well as the
alleviation of established symptoms.

It will be appreciated that the precise therapeutic dose of the active ingredient
will depend on the age and condition of the patient and the nature of the condition to
be treated and will be at the ultimate discretion of the attendant physician.

However, in general effective doses for the treatment of conditions associated
with cephalic pain, for example acute treatment of migraine, will lie in the range of
0.5 to 100mg, preferably 1 to 60mg, most preferably 2 to 40mg of the active
ingredient per unit dose which could be administered in single or divided doses, for
example, 1 to 4 times per day.

Pharmaceutical compositions according to the invention may conveniently be
presented in unit dose form. A convenient unit dose formulation for intranasal
administration contains 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-5-
methanesulphonamide in an amount of from 0.5mg to 100mg, preferably 1mg to
60mg, most preferably 2mg to 40mg, which may be administered to either one or
both nostrils.

A preferred unit dose formulation may be provided as a single dose in a sealed
unit, for example a vial of glass or plastics material which may be filled and sealed
using conventional manufacturing techniques. Alternatively, a sealed vial of plastics
material may be produced by form-fill-seal technology. Preferably the vial and the
components of the pharmaceutical formulation filled therein are heat stable. The
sealed vial may be sterilised, for example by autoclaving at 1219C for not less than
15 minutes, to provide a sterile device prior to use. Preferably the unit dose volume

is 50 to 200ul, for example 100 ul.

The following non-limiting examples further illustrate the invention.
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Examples 1 and 2
Example 1 Example 2
Compound of formula (I) 20mg 400mg
} . Microcrystalline Cellulose and
Carboxymethylcellulose sodium NF (Avicel RC591) 10mg 10mg
Phenylethyl Alcohol USP 4mg 4mg
Benzalkonium Chloride 0.2mg 0.2mg
Polysorbate 80 BP - 0.5mg 0.5mg
Purified Water BP to 1ml to Iml
Microcrystalline cellulose and carboxymethylcellulose sodium (Avicel

RC591) is dispersed in water and allowed to hydrate. Compound of formula (I) is
mixed with a solution of polysorbate 80 and the resultant slurry added to the Avicel
RC591 suspension, phenylethyl alcohol and benzalkonium chloride are added and
the suspension made to volume with water.
Example 3
Compound of formula (I) 50mg

l% 0.1M Na,CO4/NaHCOj buffer, pH 10.55 to 1.0g

k!

1

J} The buffer was added to the compound of formula (I) and mixed thoroughly to

| give a stable suspension, pH 10.5.
Examples 4 and 5
Example 4  Example 5

Compound of formuia (I) | 25mg 50mg

i
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- Microcrystalline cellulose and
carboxymethylcellulose USNF
(Avicel RC591) 15mg 15mg
Water for Injections B.P. tolg tolg

Microcrystalline cellulose and carboxymethylcellulose USNF (Avicel RC591)
was dispersed in water and allowed to hydrate. The compound of formula (I) was
added, dispersed thoroughly and the mixture made up to weight with water to give a
stable suspension with a pH of 10.3.

Lowering the pH of the suspension of Example 4 to pH 7.6 by the addition of

22.5% H,SO, with stirring resulted in immediate separation of the suspension.
2°%4 p

Example 6

Compound of formula (T) 176.5mg
Microcrystalline cellulose and
carboxymethylcellulose USNF

(Avicel RC 591) 8.8mg
Phenylethyl alcohol 4.0mg
Benzalkonium chloride 0.2mg
Water for Injections BP tolg

Microcrystalline cellulose and carboxymethyl cellulose USNF (Avicel RC
591) was dispersed in water and allowed to hydraté. The compound of formula (I)
was added and dispersed thoroughly. Phenylethyl aicohol and benzalkonium
chloride were arlded and the suspension was made up to weight with water to give a

stable uniform suspension with a pH of 10.3.
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Throughout this specification ana

r.he claims which
follow,

unless the context requires otherwise, the word
"comprise", or variations such as "comprises" or "comprising",
will be understood to imply the inclusion of a stated integer

or group of integers but not the exclusion of any other
integer or group of integers.
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Claims
1. A pharmaceutical composition in a form adapted for intranasal administration

which comprises a suspension of 3-[2-(dimethylamino)ethyl]-N-methyl-1H-indole-
5-methanesulphonamide or a suitable physiologically acceptable salt or solvate

thereof as active ingredient, wherein the pH is in the range of 8 to 12.

2. A pharmaceutical composition as claimed in Claim 1 wherein the active

ingredient is in the form of the free base.

3. A pharmaceutical composition as claimed in Claim 1 or Claim 2 wherein the

pH is in the range of 9 to 11.

4. A pharmaceutical compositon as claimed in any one of Claims 1 to 3 in the

form of an aqueous suspension.

5. A pharmaceutical compositdon as claimed in any one of Claims 1 to 4 which

further comprises a viscosity enhancer.

6. A pharmaceutical composirion as claimed in Claim 5 which contains viscosity

enhancer in an amount of about 0.1 to about 5% w/w.

7. A pharmaceutical composition as claimed in Claim 5 or Claim 6 wherein the
viscosity enhancer is microcrys:alline cellulose with sodium

carboxymethylcellulose.

8. A pharmaceutical composition as claimed in any one of Claims 1 to 7 which

contains the active ingredient in a concentration of 20 to SOOmgml'l.
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9. A pharmaceutical composition as claimed in any one of
Claims 1 to 8 which is presented in unit dosage form
comprising 0.5 to 100mg of active ingredient.

10. A method of treating a mammal, including man, suffering
from or susceptible to cephalic pain, in particular migraine,
which comprises intranasal administration of a pharmaceutical
composition comprising a suspension of 3-[2-
(dimethylamino) ethyl] -N-methyl-1H-indole-5-methanesulphonamide
or a suitable physiologically acceptable salt or solvate

thereof as active ingredient, wherein the pH is in the range
of 8 to 12.

11. Pharmaceutical compositions or methods of treatment

involving them, substantially as hereinbefore described with
reference to the Examples.

DATED this 17th day of August, 1994
Glaxo Group Limited

By Its Patent Attorneys

DAVIES COLLISON CAVE
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