1 - Ondangebgpn for rectal admnistration The present invention relates to
a pharmaceuti cal conposition containing, as active ingredient,
1,2,3,9-tetrahydro-9-nethyl -3-[(2-net hyl - 1Hi m dazol - 1-yl J&
nethyl] 4H car bazol -4-one, in particular a conposition f
admini stration. 1,2,3,9-tetrahydro-9-nethyl -3[(2-nmethyl -
-yl)-nmethyl]- 4FLcarbazoI- 4-one, which may be reQ%esented

(1) [err]

-1-
MPOSITION

- The present inveh’tion relates to a pharmaceutical composition containing, as
active ingredient, 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-
methyl]-4H-carbazol-4-one, in particular a composition for rectal administration.

5 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1 -yl)-methyl]-4H-carbazol-
4-one, which may be represented by the formula (I)

o)

SuGhe
l CH,
CH,

and its physiologically acceptable salts and solvates are disclosed in
GB2153821. The compound of formula (l) is described as a potent and

10 selective antagonist of 5-hydroxytryptamine (5-HT) at "neuronal" 5-HT receptors
of the type located on terminals™of primary afferent nerves. Receptors of this
type are now designated as 5-HT3 receptors and are also present in the central
nervous system. 5-HT occurs widely in the neuronal pathways in the central
nervous system and disturbance of these 5-HT containing pathways is known to

15 alter behavioural syndromes such as mood, psychomotor activity, appetite and
memory.

The compound is described as being of use in the treatment of a human or
animal subject suffering from a condition caused by a disturbance of neuronal 5-
HT function, for example in the treatment of a human subject suffering from

20 migraine pain or a psychotic disorder such as schizophrenia. It is also stated
that the compound may be useful in the treatment of conditions such as anxiety,
obeSIty and mania.
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"and its phygpegRoi cal |y acceptable salts and solvates are disclosed in
GB2153821. The conpound of formula (lI) is descri b;ad as a potent and

* sel ective antagoni st of 5-hydroxytryptam ne (5-HT) at " 0

receptors of the type located on termnals of primary af ﬁg‘ﬁeﬁﬁéﬁTeBeg‘sBEEN
Receptors of this type are now designated as 5-HT3 receptors RER4ARED al sd
present in the central nervous system 5-HT occurs wdely in the neuronal
pat hways in the central nervous system and di sturbance of these 5-HT

cont ai ni ng pathways is known to alter b&hravi oural syndrones such as nood,
psychonotor activity, appetite and

Subsequently published patent applications disclose the use of the compound
of formula (I) and other 5-HT; antagonists for the treatment of a number of other
conditions such as dementia, cognitive disorders and emesis.

Numerous clinical studies have demonstrated the effectiveness of the

5 compound of formula (1) for the treatment of emesis, particularly the nausea and
vomiting associated with cancer chemotherapy and radiotherapy and that
occurring post-operatively. Hitherto, the drug has always been administered in
the form of a salt, in particular in the form of its hydrochloride dlhydrate salt,
either by injection or orally.

10 Oral administration constitutes the genérally preferred route for administration
of pharmaceuticals since this route is particularly convenient and acceptable to
patients. Unfortunately oral compositions méj} be associated with certain
disadvantages, particularly in the treatment of conditions accompanied by
nausea and/or vomiting. It is highly desirable, particularly in the treatment of

- 15 acute conditions, that pharmaceutical compositions have a rapid and consistent

onset of action combined with sustained activity and good bioavailability. . Rapid "~

absorption can be achieved by parenteral injection but this is unacceptable to
some patients, particularly .if the drug is to be administered without direct
medical supervision i.e. self-administered.

20 Alternative routes -for administration of the compound of formula () are
proposed in GB 2153821 including rectal administration. GB 2153821
specifically discloses a number of pharmaceutical formulations containing
1,2,3,9-tetrahydro-9-methy!-3-[(2-methyl- 1 H-imidazol-1-yl)-methyl]-4H-carbazol-
4-one hydrochloride dihydrate as active ingredient and a specific suppository

25  formulation for rectal administration containing this active ingredient has been
disclosed in, for example, EP-0278161.

The present invention provides.a particularly advantageous pharmaceutical
formulation, not hitherto specifically disclosed, which is suitable for rectal
admlmstratlon of the compound of formula (1).
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'rrermr'y.' T mound i s described as being of use in the treat rrent of a
human. or ani subj ect suffering froma condition caug€
+of neuronal 5- HT function, for exanple |nthetreatmet'

It is also stated that the conmpound may be useful in the 11
condi tions such as anxiety, obesity and nani a.

-3-

There is thus provided according to the invention a pharmaceutical composition

for rectal administration which comprises 1,2,3,9-tetrahydro-9-methyl-3-{(2-

methyl-1H-imidazol-1-yl)-methyl}-4H-carbazol-4-one in the form of its free base

or a pharmaceutically acceptable solvate thereof as active ingredient, together
5 with one or more pharmaceutically acceptable carriers or excipients.

Unlike the prior art compositions, the compositions according to the invention

contain the active ingredient in the form of its free base or a pharmaceutically

acceptable solvate thereof. The applicants have found that the use of the free

base rather than the hydrochloride salt of the compound of formula {I) is =~ -
10 surprisingly advantageous when the active ingredient is administered rectally.

The compositions according to the invention may be in the form of retention
enemas, solid dosage forms such as suppositories or soft gelatin capsules, or
semi solid dosage forms such as a rectal gel or cream. Preferably the
compositions are formulated as solid unit dosage forms suitably shaped, for

15 example conical, cylindrical or torpedo-shaped, for rectal administration. The"
solid dosage forms may either melt at body temperature or dissolve or disperse
in the mucous secretions of the cavity.

Conventional carriers which may be employed in the compositions according to
_ the invention include theobroma oil, hard fats, glycerides of fatty acids, glycerol-
20 gelatin bases, macrogols (polyethylene glycols) and mixtures thereof. Preferred
compositions comprise hard fat bases such as esterified, hydrogenated or
fractionated vegetable oils and synthetic triglyceride mixtures produced under
the name of adeps solidus.

Preferred hard fat bases are hard fats containing a mixture of mono-, di- and
25 triglycerides of saturated Cg-1g fatty acids. Preferably the hard fat base
comprises hard fats obtained by esterification of fatty acids of vegetable origin
with glycerol, a macrogol ether containing 20 to 24 oxyethylene groups in the
polyoxyethylene chain e.g. polyoxyl-20-cetostearyl ether, and glycerides e.g.
glyceryl ricinoleate. Preferably the hard fat base has a high Hydroxyl Value
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' “Subsequent kyognb! i shed patent applications disclose the 1 JEIDISHERP BB
of fornmula (1) and other 5-HT[err] antagonists for the tiat ”eREPL%fCFB

L

* nunber of other conditions such as denentia, cognitive disorders—an

emesi s. Nunerous clinical studies have denonstrated the effectiveness of
t he conpound of fornula (1) for the treatnent of enesis, particularly the
nausea and vomting associated with cancer chenot herapy and radi ot her apy
and t hat 4

(USP Chemical Test), for example a Hydroxyl Value of between 20 and 100,
such as 40 to 80, in particular 60 to 70.

Solid dosage forms such as suppositories may be prepared in conventional
manner for example by intimate admixture of the active ingredient with the

5 carrier, preferably the molten carrier. Preferably the active ingredient is milled
or sieved prior to incorporation into the molten carrier. The moiten composition
may then be poured into suitable moulds, for example PVC, polyethylene or
aluminium moulds. Optionally the suppositories may be coated, prior to -
packing, for example with cetyl alcohol, macrogol or polyvinyl alcohol and -

10 polysorbates to increase disintegration time or lubrication or to reduce
adhesion on storage.

Preferably the total weight of the solid dosage form is about 1 or 2 grams and

the active ingredient may comprise 0.05 to 20% by weight of the compositon

preferably 0.1 to 20% by weight of the composition, more preferably 0.2 to 5%
15 by weight of the composition, such as 0.4 to 3.2%.

The amount of 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-

methyl]-4H_—carbazdl-4-one free base employed in the compositions of the

invention will preferably be in the range of about 0.1mg to about 100mg, more

preferably about 1mg to about 50mg, such as about 2mg to about 35mg, for
20 example about 5mg to about 20mg. '

A further aspect of the invention provides a method of treating a mammal,
including man, suffering from or susceptible to a condition mediated through the
action of S5-hydroxytryptamine at 5-HT5; receptors which comprises rectal
administration of a pharmaceutical composition which comprises 1,2,3,9-
25 tetrahydro-9-methyi-3-[(2-methyl-1H-imidazol-1-yl)-methyl]-4H-carbazol-4-one in
the form of its free base or a pharmaceutically acceptable solvate thereof as
active ingredient, together with. one or more pharmaceutically acceptable
carriers or excipients. It will be appreciated that reference to treatment is
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“‘occurring ppg% sQperatively. Htherto, the drug has al ways L Agm-atstered
in the for salt, in particular in the formof its | 'I“bh"tféBLEN4

«di hydrate salt, eit her by injection or orally. Oral admi KRAACED
constitutes the generally preferred route for adm nistration of
pharmaceutical s since this route is particularly convenient and accept abl e
to patients. Unfortunately oral conpositions may be associated with certain
di sadvant ages, particularly in the treatnment of conditions acconpani ed by
nausea and/or vomting. It is highly désirable, particularly in the
treat nent of

intended to include prophylaxis as well as the alleviation of established
symptoms.

Conditions mediated through the action of 5-HT at 5-HT5 receptors include
cognitive disorders such as dementia, particularly degenerative dementia
5 - (including senile dementia, Alzheimer's disease, Pick's disease, Huntington's
chorea, Parkinson's disease and Creutzfeldt-Jakob disease), and vascular
dementia (including multi-infarct dementia), as well as dementia associated with
intracranial space occupying lesions, trauma, infections and related conditions
(including HIV infection), metabolism, toxins, anoxia and vitamin deficiency; and
10 mild cognitive impairment associated with ageing, particularly Age Associated
Memory Impairment; psychotic disorders, such as schizophrenia and mania;
anxiety disorders, including panic disorder, agoraphobia, social phobia, simple
phobia, obsessive compulsive disorders, post traumatic stress disorder, mixed
anxiety and depression, and generalised anxiety disorder; nausea and vomiting,
15 particularly that associated with cancer chemotherapy and radiotherapy and
also that occurring post operatively; irritable bowel syndrome and dependency
on drugs and substances of abuse. Other conditions mediated in this manner
include gastric stasis; symptoms of gastrointestinal dysfunction such as occur
with peptic ulcer, . reflux oesophagitis, flatulence and dyspepsia; migraine;
20 obesity and conditions such as bulimia; pain; and depression.

The pharmaceutical compositions according to the invention have particular
utility for the treatment of nausea and vomiting, particularly that associated with
cancer chemotherapy and radiotherapy, but also that occurring post-operatively.

It will be appreciated that the precise therapeutic dose of the active ingredient

25 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 mediated
through the action of 5-hydroxytryptamine at 5-HT4 receptors, for example post-
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consi stent onset of action conbined with sustained activity and. goo
"bioavailability. Rapid absorption can be achieved by par ﬁ%e&aLm'i'“_ .
but. this is unacceptable to some patients, particularly if the drug is to
be adm ni stered wi thout direct nedical supervision i.e. self-adm nistered.
Alternative routes for adm nistration of the conpound of formula (lI) are
proposed in GB 2153821 including rectal admi nistration. GB 2153821
specifically discloses a nunber of phar®aceutical fornulations containing

“acute cond{{aagg, that pharmaceutical conpositions have

operative nausea and vomiting will lie in the range of 0.1 to 200mg, preferably
0.5 to 100mg, most preferably 1 to 50mg, for example 4, 8, 16 or 32mg of the
active ingredient per unit dose which could be administered in single or divided
doses, for example, 1 to 4 times per day.

5 The invention is further illustrated by the following non-limiting examples.
Example 1
i [ I inistrati Unit Formula
- (per suppository)

1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-
imidazol-1-yl)-methyl}-4H-carbazol-4-one 8mg
(sieved free base)

i .
Mixture of hard fats NF17, polyoxy-20-cétostearyl- to 1g
ether NF17 and glyceryl ricinoleate (sold under
the trade name Witepsol S58)
Hydroxyl Value 60 to 70

A suspension of the active ingredient in molten base was prepared and filled in
conventional manner into 1g size suppository moulds.

10 Exampl 4 an

Suppositories containing 1, 2, 4 or 16mg 1,2,3,9-tetrahydro-9-methyl-3-[(2-
methyl-1H-imidazol-1-yl)-methyl]-4H-carbazol-4-one (sieved free base) were
prepared as described for the suppositories of Example 1.

is Sheet Has Been Replaced

TG




"1239t t?gwjrogrrethyl 3-[(2- et hyl -
H i m dazol yl') - met hyl ] - 4H car bazol - 4- one hydr ochl ori d?}g Yoate:
“active ingredient and a specific suppository fornulation cthIHAS BEEfN?f
admi ni stration containing this active ingredient has beeh.di s,cﬁ%[cﬂigagm n 3
exanpl e, EP-0278161. The present invention provides a partlcu a SR,
advant ageous pharnmaceutical formulation, not hitherto specifically
di scl osed, which is suitable for rectal admnistration of the conmpound of
formula (1). -7-

Example 6
for | Administrati Unit Formula
(per suppository)

iy 3

1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-
imidazol-1-yl)-methyl]-4H-carbazol-4-one ‘ 16mg
(sieved free base)

Mixture of hard fats NF17, polyoxy-20-cetostearyl- to 2g
ether NF17 and glyceryl ricinoleate (sold under

the trade name Witepsol S58)

Hydroxyl Value 60 to 70

A suspension of the active ingredient in molten base was prepared and filled in
conventional manner into 2g size suppository mouids.

_Examples 7

5 Suppositories containing 8 or 32mg 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-
1H-imidazol-1-yl)-methyl]}- -4H-carbazol-4-one (sieved free base) were prepared
as described for the supposutones of Example 6.

Example 9
Suppositories containing 4mg 1,2,3,9-tetrahydro-9-methyl-3-[(2-méthyl-1 H-
10 imidazol-1-yl)-methyl}-4H-carbazol-4-one (sieved free base) are prepared as

described for the suppositories of Example 6.
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"-3- There jfddns provided according to the invention a pharmaceuti cal

conposition for rectal adm nistration which conprises ps—
*1,2,3,9-tetrahydro-9-net hyl - 3- [ (2- THIS SHEET HAS BEEN
n'eth | - 1H i m dazol=1=y) = net hyl ] - 4H carbazol - 4-one in
base oimmﬂm mﬂﬂm | y acceptabl e sol vate thereof as—actirve tTngredie
togeth "m e hard fat bases having a hydroxyl value of 60-70
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Claims

1. A pharmaceutical composition for rectal administration which comprises
1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl- 1 H-imidazol- 1-yl)-methyl]-4H-carbazol-
4-one in the form of its free base or a pharmaceutically acceptable solvate
thereof as active ingredient, together with one or more pharmaceutically
acceptable carriers or excipients.

2. A pharmaceutical composition as claimed in claim 1 in a solid dosage form.

3. A pharmaceutical composition as claimed in claim 1 or 2 in the form of a
suppository.

4. A pharmaceutical composition as claimed in ény one of claims 1 to 3
wherein the pharmaceutical carrier comprises hard fat bases.

5. A pharmaceutical composition as claimed in claim 4 wherein the hard fat
base has a Hydroxyl Value of between 20 to 100.

6. A pharmaceutical composition as claimed in any of claims 1 to 5 which
comprises 0.05 to 20% by weight of active ingredient.

7. A pharmaceutical composition as claimed in any one of claims 1 to 6 which
comprises 0.1 to 100mg of active ingredient.

8. A method of manufacture of a pharmaceutical composition as claimed in
any one of claims 1 to 7 which comprises intimate admixture of the active
ingredient with the carrier.

9. A method of treating a :mammal, including man, suffering from or

susceptible to a condition mediated through the action of 5-hydroxytryptamine at

' ee

nt,
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Chem cal 1‘?55? Unlike the prior art conpositions, the conpositions

according to Ne I nvention contain the active ingredient in the formof its
«free.base or a pharmaceutical |y acceptabl e sol vate thereo «JNe appl i cants

have found that the Usé of the free base rather than the hy;

har oo INHHHYHREINTANE .5 <. = 3”%?&2?&&??.“32?2?2 cdin E%Aéfﬁ

i nventi’on rra y b& it the formof retention enemas, solid dosage
as suppositories or soft gelatin capsules, or

5-HT, receptors which comprises rectal administration of a pharmaceutical

composition which. comprises 1,2,3,9-tetrahydro-9-methy!-3-[(2-methyl-1H-

imidazol-1-yl)-methyl]-4H-carbazol-4-one in the form of its free base or a

pharmaceutically acceptable solvate thereof as active ingredient, together with
5 one or more pharmaéeutically acceptable carriers or excipients.

10. A method according to claim 9 wherein the condition is nausea and
vomiting.
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"“sem sol i d1dgsape fornms such as a rectal gel or cream Preferably the
conpogitions are formul ated as solid unit dosage forns suitably shaped, for
“ exanpl e conical, cylindrical or torpedo-shaped, for rectal _adm nistrat'ion.
The.rsol id dosage fornms may either nmelt at body tenperatur
di sperse in the mucous secretions of the cavity. Preferre
conprise hard fat bases, having a hydroxyl value of 60-70,
esterified, hydrogenated or fractionated vegetable oils and synthe
triglyceride mixtures produced under tM8-nane of adeps solidus.

ABSTRACT

The invention relates to a pharmaceutical composition for rectal administration
which comprises 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-

5 methyl]-4H-carbazol-4-one in the form of its free base or a pharmaceutically
acceptable solvate thereof as active ingredient, together with one or more
pharmaceutically acceptable carriers or excipients.

Methods for the manufacture of such compositions and for their use in the
treatment of conditions mediated through the action of 5-hydroxytryptamine at 5-
10 HT3 receptors are also described.
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Preferred hard fat bases having a hydroxyl value of 60-70 are hard fats
containing a mxture of nmono-, di- and. triglycer lﬁde‘g of s

fatty acids. Preferably the har d flafyipds&ce dmr | ses \ha deEBL!SL‘iﬁ!Et"\gl ﬁe b
esterification of fatty acids of veget ablpﬁ’bﬁ\‘# h gly @ macr ogal
ether containing 20 to 24 oxyethyle S 1n the pol ybx e W"W
e.g. polyoxyl-20-cetostearyl ether, and-gl-ycerides e.qg. Iy

ri ci nol eate. L,,.,,_a—a—'

MPOSITION

The present invention relates to a pharmaceutical composition containing, as
active ingredient, 1,2,3,9-tetrahydro-3-methyl-3-[(2-methyl-1H-imidazol-1-yl)-
methyl]-4H-carbazol-4-one, in particular a compasition for rectal administration.

1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol- 1-yl)-methyl]-4H-carbazol-
4-one, which may be represented by the formula (1)

SuOhhd
CH,

and its physiologically acceptable salts and solvates are disclosed in
GB2153821. The compound of formula (1) is described as a potent and
selective antagonist of 5-hydroxytryptamine (5-HT) at "neuronal" 5-HT receptors
of the type located on terminals of primary afferent nerves. Receptors of this
type are now designated as 5-HT3 receptors and are also present in the central
nervous system. 5-HT occurs widely in the neuronal pathways in the central
nervous system and disturbance of these 5-HT containing pathways is known to
alter behavioural syndromes such as mood, psychomotor activity, appetite and
memory.

The compound is described as being of use in the treatment of a human or
animal subject suffering from a condition caused by a disturbance of neuronal 5-
HT function, for example in the treatment of a human subject suffering from
migraine pain or a psychotic disorder such as schizophrenia. It is also stated
that the compound may be usefuLm the treatment of conditions such as anxiety,
obesity and mania. ;
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-4- Solid dosage fornms such as suppositories may be prepar—ert_i;_'_j;r}"_{._ NT GHED
conventional nmanner for exanple by intimte adm xture of fhé-active. .

ingredient with the carrier, preferqlglu thermolAsepEraf ri en. iﬁ?efer_ab h
active ingredient is nmilled or sievd '%Sr isgg-_f.taox,;bncorp)rat i on\l i gt’bﬁﬁﬁe%?g
mol ten carrier. The nolten conpositi ik & o= &n 0 suitabl

ir e
moul ds, for exanple PVC, polyethylene or alum m%éur%—i@,édgf eri‘ﬁ“ﬁ"é'rl’)_/ t he

itori b t ed, ' t -2-
suppositories may be coated, prior to 2 :Wngw

Subsequently published patent applications disclose the use of the compound
of formula (1) and other 5-HT5 antagonists for the treatment of a number of other
conditions such as dementia, cognitive disorders and emesis.

Numerous clinical studies have demonstrated the effectiveness of the
compound of formula (1) for the treatment of emesis, particularly the nausea and
vomiting associated with cancer chemotherapy and radiotherapy and that
occurring post-operatively. Hitherto, the drug has always been administered in
the form of a salt, in particular in the form of its hydrochloride dihydrate salt,
either by injection or orally.

Oral administration constitutes the generally preferred route for administration
of pharmaceuticals since this route is particularly convenient and acceptable to
patients. Unfortunately oral compositions mé').l be associated with certain
disadvantages, particularly in the treatment of conditions accompanied by
nausea and/or vomiting. 1t is highly desirable, particularly in the treatment of
acute conditions, that pharmaceutical compositions have a rapid and consistent
onset of action combined with sustained activity and good bioavailability. . Rapid-
absorption can be achieved by parenteral injection but this is unacceptable to
some patients, paricularly if the drug is to be administered without direct
medical supervision i.e. self-administered.

Alternative routes for administration of the compound of formula (I) are
proposed in GB 2153821 including rectal administration. GB 2153821
specifically discloses a number of pharmaceutical formulations containing
1,2,3,9-tetrahydro-9-methy!-3-[(2-methyl-1 H-imidazol-1-yi)-methyl]-4H-carbazol-
4-one hydrochloride dihydrate as active ingredient and a specific suppository
formulation for rectal administration containing this active ingredient has been
disclosed in, for example, EP-0278161.

The present invention provides.a particularly advantageous pharmaceutical
formulation, not hitherto specifically disclosed, which is suitable for rectal
administration of the compound of formula (1).
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packing, for exanple with cetyl alcohol, nacrogol or polyw-nyl &l cahgﬂ,h‘én
pol ysorbates to increase disintegration time or |ubricatii ¢hfert g ie
adhesi on on storage. Preferably the-taotal weight of the $01’1’a dosa e for
is about 1 or 2 granms and the actiViHIE rGHEW jeqg Ry [conpli $e D408 8% b
wei ght of the conpositon, preferahly O. RebOn29% by -
conposition, nore preferably 0.2t esitTon,
as 0.4 to 3.2% The anount of -3-
1,2,3,9-tetrahydro-9-net hyl -3-[(2- rrethyl 1H i m dazol - 1-yl

There is thus provided according to the invention a pharmaceutical composition
for rectal administration which comprises 1,2,3,9-tetrahydro-8-methyl-3-[(2-
methyl-1H-imidazol-1-yl)-methyl]-4H-carbazol-4-one in the form of its free base
or a pharmaceutically acceptable solvate thereof as active ingredient, together
with one or more pharmaceutically acceptable carriers or excipients.

such 1}

Unlike the prior art compositions, the compositions according to the invention
contain the active ingredient in the form of its free base or a pharmaceutically
acceptable solvate thereof. The appiicants have found that the use of the free
base rather than the hydrochloride salt of the compound of formula (1) is
surprisingly advantageous when the active ingredient is administered rectally.

The compositions according to the invention may be in the form of retention
enemas, solid dosage forms such as-suppositories or soft gelatin capsules, or
semi solid dosage forms such as a rectal gel or cream. Preferably the
compositions are formulated as solid unit dosage forms suitably shaped, for
example conical, cylindrical or torpedo-shaped, for rectal administration. The-
solid dosage forms may either melt at body temperature or dissolve or disperse
in the mucous secretions of the cavity.

Conventional carriers which }nay be employed in the compositions according to
the invention include theobroma oil, hard fats, glycerides of fatty acids, glycerol-
gelatin bases, macrogols (polyethylene glycols) and mixtures thereof. Preferred
compositions comprise hard fat bases such as esterified, hydrogenated or
fractionated vegetable oils and synthetic triglyceride mixtures produced under
the name of adeps solidus.

Preferred hard fat bases are hard fats containing a mixture of mono-, di- and
triglycerides of saturated Cg-1g fatty acids. Preferably the hard fat base
comprises hard fats obtained by esterification of fatty acids of vegetable origin
with glycerol, a macrogol ether containing 20 to 24 oxyethylene groups in the
polyoxyethylene chain e.g. polyoxyl-20-cetostearyl ether, and glycerides e.g.
glyceryl ricinoleate. Preferably the hard fat base has a high Hydroxy! Value
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met hyl ] - 4H car bazol - 4-one free base enployed in the conpositions of the
i'nvention will preferably be in the range of about 0.1ng to_about—+
nore preferably about 1ng to about 50rrg,_
for exanpl e about 5ng to about 20 H}$S‘ ';.

provi des the use of 1,2,3,9-tetra
-yl')-met hyl ] - 4H car bazol - 4-one inj|the f

with one or nore hard fat bases having a hydroxyl val ue

(USP Chemical Test), for example a Hydroxyl Value of bet
such as 40 to 80, in particular 60 to 70.

20 . and 100

Solid dosage forms such as suppositories may be prepared in conventional
manner for example by intimate admixture of the active ingredient with the
carrier, preferably the molten carrier. Preferably the active ingredient is milled
or sieved prior to incorporation into the molten carrier. The molten composition
may then be poured intc suitable moulds, for example PVC, polyethylene or
aluminium moulds. Optionally the suppositories may be coated, prior to
packing, for example with cetyl alcohol, macrogo! or polyvinyl alcohol and
polysorbates to increase disintegration time or lubrication or to reduce
adhesion on storage.

Preferably the total weight of the solid dosage form is about 1 or 2 grams and
the active ingredient may comprise 0.05 to 20% by weight of the compositon
preferably 0.1 to 20% by weight of the composition, more preferably 0.2 to 5%
by weight of the composition, such as 0.4 to 3.2%.

The amount of 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-
methyl]-4H_—carbazd.l-4-one free base employed in the compositions of the
invention will preferably be in the range of about 0.1mg to about 100mg, more
preferably about 1mg to about 50mg, such as about 2mg to about 35mg, for
example about Smg to about 20mg. -

A further aspect of the invention provides a method of treating a mammal,
including man, suffering from or susceptible to a condition mediated through the
action of 5-hydroxytryptamine at 5-HT,; receptors which comprises rectal
administration of a pharmaceutical composition which comprises 1,2,3,9-
tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-methyl}-4H-carbazol-4-one in
the form of its free base or a pharmaceutically acceptable solvate thereof as
active ingredient, together with. one or more pharmaceutically acceptable
carriers or excipients. It will be appreciated that reference to treatment is
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60-70, for the manufacture of a suppository for rectal admnistration for
the treatnent of a manmal, including man, suffering from
a condition nediated through the action of 5- hydr oxyt rypt aniRpel ASEVBNHTSHEET
receptors. It will be appreciated thh‘mar;ef@r enceﬁ)to treat STt eTd et
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Condi ti ons nedi ated through the acti
cognitive disorders such as denenti a, paygtcularly

intended to include prophylaxis as well as the alleviation of established
symptoms.

Conditions mediated through the action of 5-HT at 5-HT5 receptors include
cognitive disorders such as dementia, particularly degenerative dementia
(including senile dementia, Alzheimer's disease, Pick's disease, Huntington's
chorea, Parkinson's disease and Creutzfeldt-Jakob disease), and vascular
dementia (including multi-infarct dementia), as well as dementia associated with
intracranial space occupying lesions, trauma, infections and related conditions
(including HIV infection), metabolism, toxins, anoxia and vitamin deficiency; and
mild cognitive impairment associated with ageing, particularly Age Associated
Memory Impairment; psychotic disorders, such as schizophrenia and mania;
anxiety disorders, including panic disorder, agoraphobia, social phobia, simple
phobia, obsessive compulsive disorders, post traumatic stress disorder, mixed
anxiety and depression, and generalised anxiety disorder; nausea and vomiting,
particularly that associated with cancer chemotherapy and radiotherapy and
also that occurring post operatively; irritable bowel syndrome and dependency
on drugs and substances of abuse. Other conditions mediated in this manner
include gastric stasis; symptoms of gastrointestinal dysfunction such as occur
with peptic ulcer,. reflux oesophagitis, flatulence and dyspepsia; migraine;
obesity and conditions such as bulimia; pain; and depression.

The pharmaceutical compositions according to the invention have particular
utility for the treatment of nausea and vomiting, particularly that associated with
cancer chemotherapy and radiotherapy, but also that occurring post-operatively.

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 mediated
through the action ot S5-hydroxytryptamine at 5-HT, receptors, for example post-
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operative nausea and vomiting will lie in the range of 0.1 to 200mg, preferably
0.5 to 100mg, most preferably 1 to 50mg, for example 4, 8, 16 or 32mg of the
active ingredient per unit dose which could be administered in single or divided
doses, for example, 1 to 4 times per day.

The invention is further illustrated by the following non-limiting examples.

xample 1

i for B | Administration Uni’g Formula
' (per suppository)

1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-
imidazol-1 -yl)-methyl]—4H—carbazol-4—one 8mg
(sieved free base)

|
Mixture of hard fats NF17, polyoxy-20-cétostearyl- to 1g
ether NF17 and glyceryl ricinoleate (sold under

the trade name Witepsol S58)

Hydroxy! Value 60 to 70

A suspension of the active ingredient in molten base was prepared and filled in
conventional manner into 1g size suppository moulds.

Examples 2 4 an

Suppositories containing 1, 2, 4 or 16mg 1,2,3,9-tetrahydro-9-methyl-3-[(2-
methyl-1H-imidazol-1-yl)-methyl]-4H-carbazol-4-one (sieved free base) were
prepared as described for the suppositories of Example 1.
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i rR | Administrati Unit Formula

(per suppository)

1,2,3,9-Tetrahydro-9-methy!-3-[(2-methyl-1H-
imidazol-1-yl)-methyl]-4H-carbazol-4-one 16mg
(sieved free base)

Mixture of hard fats NF17, polyoxy-20-cetostearyl- to 2g
ether NF17 and glycery! ricinoleate (sold under '

the trade name Witepsol S58)

Hydroxyl Value 60 to 70

A suspension of the active ingredient in molten base was prepared and filled in
conventional manner into 2g size suppository mouids.

xamples 7 an

-

Suppositories containing 8 or 32mg 1,2,3,9-tetrahydro-8-methyl-3-[(2-methyl-
1H-imidazol-1—yl)—methyl]-4H-carbazol—4—oné (sieved free base) were prepared
as described for the suppositories of Example 6.

xampl

Suppositories containing 4mg 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-
imidazol-1-yl)-methy!]-4H-carbazol-4-one (sieved free base) are prepared as
described for the suppositories of Example 6.
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1. A pharmaceutical composition for rectal administration which comprises
1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol- 1-yl)-methyl]-4H-carbazol-
4-one in the form of its free base or a pharmaceutically acceptable solvate
thereof as active ingredient, together with one or more pharmaceutically
acceptable carriers or excipients.

2. A pharmaceutical compaosition as claimed in claim 1 in a solid dosage form.

3. A pharmaceutical composition as claimed in claim 1 or 2 in the form of a
suppository.

4. A pharmaceutical composition as claimed in ény one of claims 1 to 3
wherein the pharmaceutical carrier comprises hard fat bases.

5. A pharmaceutical composition as claimed in claim 4 wherein the hard fat
base has a Hydroxy! Value of between 20 to 100.

6. A pharmaceutical composition as claimed in any of claims 1 to 5 which
comprises 0.05 to 20% by weight of active ingredient.

7. A pharmaceutical composition as claimed in any one of claims 1 to 6 which
comprises 0.1 to 100mg of active ingredient.

8. A method of manufacture of a pharmaceutical composition as claimed in
any one of claims 1 to 7 which comprises intimate admixture of the active
ingredient with the carrier.

9. A method of treating a mammal, including man, suffering from or
susceptible to a condition mediated through the action of 5-hydroxytryptamine at
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condition-to be treated and will be at the ultinmate discretion of the ‘
at t endant wever, in general ef fective dosegs—for THE. 1T eatnent
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receptors, oper atfi ve Qﬁ &l demp h

range of 0.1 to 200nTy, preferably . LRovegD nost [ prefe a@l‘yhﬁ‘»ﬁﬁg%O :
for exanple 4, 8, 16 or 32ng of the active TN pe nit dose whic

could be admi nistered in single or dividefl.doses, for exgnpte;—1T0 4 tine
per day.

tilngfwill lieint

5-HT; receptors which comprises rectal administration of a pharmaceutical
composition which, comprises 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-
imidazol-1-yl)-methyl]-4H-carbazol-4-one in the form of its free base or a
pharmaceutically acceptable solvate thereof as active ingredient, together with
one or more pharmaceutically acceptable carriers or excipients.

10. A method according to claim 9 wherein the condition is nausea and
vomiting.
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ABSTRACT

The invention relates to a pharmaceutical composition for rectal administration
which comprises 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-
methyl]-4H-carbazol-4-one in the form of its free base or a pharmaceutically
acceptable solvate thereof as active ingrédient, together with one or more
pharmaceutically acceptable carriers or excipients.

Methods for the manufacture of such compositions and for their use in the
treatment of conditions mediated through the action of 5-hydroxytryptamine at 5-
HTqg receptors are also described.
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Ondansetron for rectal administration

The present invention relates to a pharmaceutical composition containing, as
active ingredient, 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-
methyl]-4H-carbazol-4-one, in particular a composition for rectal administration.

1,2,3,9-tetrahydro-9-methyl-3-{(2-methyl-1H-imidazol-1-yl)-methyl]-4H-carbazol-
4-one, which may be represented by the formula (1)

o :
N N
| R
| CH’
CH,

and its physiologically acceptable salts and solvates are disclosed in
GB2153821. The compound of formula (l) is described as a potent and
selective antagonist of 5-hydroxytryptamine (5-HT) at "neuronal” 5-HT receptors
of the type located on terminals of primary afferent nerves. Receptors of this
type are now designated as 5-HT, receptors and are also present in the central
nervous system. 5-HT occurs widely in the neuronal pathways in the central
nervous system and disturbance of these 5-HT containing pathways is known to

alter behavioural syndromes such as mood, psychomotor activity, appetite and
memory.

The compound is described as being of use in the treatment of a human or
animal subject suffering from a condition caused by a disturbance of neuronal 5-
HT function, for example in the treatment of a human subject suffering from
migraine pain or a psychotic disorder such as schizophrenia. it is also stated

that the compound may be useful in the treatment of conditions such as anxiety,
obesity and mania.



conventional manner into 1g size suppository noulds. Exanpl eRePiABENENANGHET
Suppositories containing 1, 2, 4 or 16ng 1,2,3,9-tetrahydroj9

met hyl - 1H i m dazol - 1-yl ) - met hyl ] - 4H car bazol - 4- one (sieved | refe 2b§s§)?v§§§
prepared as described for the suppositories of Exanple 1. | YoV e
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Subseguently published patent apclications disciose the use of the compound
cf icrmula (1) and other 5-HT, antagonists for the treatment of a number of other
conciticns such as dementia, cognitive disorders and emesis.

Numerous clinical studies have demonstrated the effectiveness of the

compound of formula (1) for the treatment of emesis, particularly the nausea and
vomiting associated with cancer chemotherapy and radiotherapy and that
occurring post-operatively. Hitherto, the drug has always been administered in

the form of a salt, in particular in the form of its hydrochloride dihydrate salt,
either by injection or orally.

Oral administration constitutes the generally preferred route for administration
of pharmaceuticals since this route is particularly convenient and acceptable to
patients. Unfortunately oral compositions may be associated with certain
disadvantages, particularly in the treatment of conditions accompanied by
nausea and/or vomiting. It is highly desirable, particularly in the treatment of
acute conditions, that pharmaceutical compositions have a rapid and consistent
onset of action combined with sustained activity and good bioavailability. Rapid
absorption can be achieved by parenteral injection but this is unacceptable to

some patients, particularly if the drug is to be administered without direct
medical supervision i.e. self-administered.

Alternative routes for administration of the compound of formula (l) are
proposed in GB 2153821 including rectal administration. GB 2153821
specifically discloses a number of pharmaceutical formulations containing
1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1 H-imidazol-1-yl)-methyl]-4H-carbazol-
4-one hydrochloride dihydrate as active ingredient and a specific suppository

formulation for rectal administration containing this active ingredient has been
disclosed in, for example, EP-0278161.

The present invention provides.a particularly advantageous pharmaceutical

formulation, not hitherto specifically disclosed, which is suitable for rectal
administration of the compound of formula (1).
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Unit Formul a
(per suppository) 1,2, 3,9-Tetrahydro-9-nethyl-3-[(2-methyl -
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There is thus provided accerding to the invention a2 pharmaceutical composition
for rectal administraticn which comprises 1,2,3,8-tetrahydro-S-methyl-3-[(2-
methyl-1H-imidazol-1-yl)-methyl]-4H-carbazol-4-one in the form of its free base
or a pharmaceutically acceptable solvate therecf as active ingredient, tcgether

with one or more hard fat bases having a hydroxyl value of 60-70 (USP
Chemical Test).

Unlike the prior art compositicns, the compositions according to the invention
contain the active ingredient in the form of its free base or a pharmaceutically
acceptable solvate thereof. The applicants have found that the use of the free
base rather than the hydrochloride salt of the compound of formula (l) is
surprisingly advantageous when the active ingredient is administered rectally.

The compositions according to the invention may be in the form of retention
enemas, solid dosage forms such as suppositories or soft gelatin capsules, or
semi solid dosage forms such as a rectal gel or cream. Preferably the
compositions are formulated as solid unit dosage forms suitably shaped, for
example conical, cylindrical or torpedo-shaped, for rectal administration. The

solid dosage forms may either melt at body temperature or dissolve or disperse
in the mucous secretions of the cavity.

Preferred compositions comprise hard fat bases, having a hydroxyl value of
60-70, such as esterified, hydrogenated or fractionated vegetable oils and
synthetic triglyceride mixtures produced under the name of adeps solidus.

Preferred hard fat bases having a hydroxyl value of 60-70 are hard fats
containing a mixture of mono-, di- and triglycerides of saturated Cg-qg fatty
acids. Preferably the hard fat base comprises hard fats .obtained by
esterification of fatty acids of vegetable origin with glycerol, a macrogol ether
containing 20 to 24 oxyethylene groups in the polyoxyethylene chain e.g.
polyoxyl-20-cetostearyl ether, and glycerides e.g. glyceryl ricinoleate. |
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Solid dosage forms such as suppositories may be prepared in conventional
manner for example by intimate admixture of the active ingredient with the
carrier, preferably the moiten carrier. Preferably the active ingredient is milled
or sieved prior to incorporation into the molten carrier. The molten composition
may then be poured into suitable moulds, for example PVC, polyethylene or
aluminium moulds. Optionally the suppositories may be coated, prior to
packing, for example with cetyl alcohol, macrogol or polyvinyl alcohol and

polysorbates to increase disintegration time or lubrication or to reduce
adhesion on storage.

* Preferably the total weight of the solid dosage form is about 1 or 2 grams and
the active ingredient may comprise 0.05 to 20% by weight of the compositon,
preferably 0.1 to 20% by weight of the composition, more preferably 0.2 to 5%
by weight of the composition, such as 0.4 to 3.2%.

The amount of 1,2 3,8-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-
methyl}-4H-carbazol-4-one free base employed in the compositions of the
invention will preferably be in the range of about 0.1mg to about 100mg, more

preferably about 1mg to about 50mg, such as about 2mg to about 35mg, for
example about 5mg to about 20mg.

A further aspect of the invention provides the use of 1,2,3,9-tetrahydro-S-
methyi-3-[(2-methyl-1H-imidazol-1-yl)-methyl}-4H-carbazol-4-one in the form of
its free base or a pharmaceutically acceptable solvate thereof as active
ingredient, together with one or more hard fat bases having a hydroxyl value of
60-70, for the manufacture of a suppository for rectal administration for the
treatment of a mammal, including man, suffering from or susceptible to a
condition mediated through the action of 5-hydroxytryptamine at 5-HT;
receptors. It will be appreciated that reference to treatment is intended to
include prophylaxis as well as the alleviation of established symptoms.

Conditions mediated through the action of 5-HT at 5-HT5 receptors include
cognitive disorders such as dementia, particularly degenerative dementia
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(including senile dementia, Alzheimer's disease, Pick's disease, Huntington's
chorea, Parkinson's disease and Creutzfeldt-Jakob disease), and vascular
dementia (including multi-infarct dementia), as well as dementia associated with
intracranial space occupying lesions, trauma, infections and related conditions
(including HIV infection), metabolism, toxins, anoxia and vitamin deficiency; and
mild cognitive impairment associated with ageing, particularly Age Associated
Memory Impairment; psychotic disorders, such as schizophrenia and manig;
anxiety disorders, including panic disorder, agoraphobia, social phobia, simple
phobia, obsessive compulsive disorders, post traumatic stress disorder, mixed
anxiety and depression, and generalised anxiety disorder; nausea and vomiting,

- particularly that associated with cancer chemotherapy and radiotherapy and
also that occurring post operatively; irritable bowel syndrome and dependency
on drugs and substances of abuse. Other conditions mediated in this manner
include gastric stasis; symptoms of gastrointestinal dysfunction such as occur
with peptic ulcer, reflux oesophagitis, flatulence and dyspepsia; migraine;
obesity and conditions such as bulimia; pain; and depression.

The pharmaceutical compositions according to the invention have particular
utility for the treatment of nausea and vomiting, particularly that associated with
cancer chemotherapy and radiotherapy, but also that occurring post-operatively.

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 mediated
through the action of 5-hydroxytryptamine at 5-HT, receptors, for example post-
operative nausea and vomiting will lie in the range of 0.1 to 200mg, preferably
0.5 to 100mg, most preferably 1 to 50mg, for example 4, 8, 16 or 32mg of the

active ingredient per unit dose which could be administered in single or divided
doses, for example, 1 to 4 times per day.
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The invention is further illustrated by the following non-limiting examples.

Example 1

Suppository for Rectal Administration Unit Formula
(per suppository)

1,2,3,8-Tetrahydro-8-methyi-3-[(2-methyl-1H-
imidazol-1 -yl)-methyl]-4H-carbazoI-4—one , 8mg
_(sieved free base) "

Mixture of hard fats NF 17, polyoxy-20-cetostearyl- to 1g
ether NF17 and glyceryl ricinoleate (sold under

the trade name Witepsol S58)

Hydroxyl Value 60 to 70

A suspension of the active ingredient in molten base was prepared and filled in
conventional manner into 1g size suppository moulds.

Examples 2. 3, 4and 5§

Suppositories containing 1, 2, 4 or 16mg 1,2,3,9-tetrahydro-9-methyl-3-[(2-
methyl-1H-imidazol-1-yl)-methyi]-4H-carbazol-4-one (sieved free base) were
prepared as described for the suppositories of Example 1.
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Example 6
Suppository for Rectal Administration Unit Formula
(per suppository)

1,2,3,9-Tetrahydro-9-methyl-3-{(2-methyl-1H-

imidazol-1-yl)-methyl}-4H-carbazol-4-one - : 16mg

(sieved free base)

~Mixture of hard fats NF17, polyoxy-20-cetostearyi- to 2g

ether NF17 and glyceryl ricinoleate (sold under
the trade name Witepsol S$58)
Hydroxyl Value 60 to 70

A suspénsion of the active ingredient in molten base was prepared and filled in

conventional manner into 2g size suppository moulids.

Examples 7 and 8

Suppositories containing 8 or 32mg 1,2,3,9-tetrahydro-S-methyl-3-[(2-methyl-
1H-imidazol-1-yl)-methyl}-4H-carbazol-4-one (sieved free base) were prepared

as described for the suppositories of Example 6.

Example 9

Suppositories containing 4mg 1,2,3,9-tetrahydro-9-methyl-3-{(2-methyl-1H-
imidazol-1-yl)-methyl}-4H-carbazol-4-one (sieved free base) are prepared as

described for the suppositories of Example 6.



solvate thereof as active ingredient;—together—w-th one or nore hard fat
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Claims

1. A suppository for rectal administration which comprises 1,2,3,9-tetrahydro-
S-methyl-3-{(2-methyl-1H-imidazol-1-yl)-methyl]-4H-carbazoi-4-one in the form
of its free base or a pharmaceutically acceptable solvate thereof as active

ingredient together with one or more hard fat bases having a hydroxyl value of
60-70.

2. A suppository as claimed in claim 1 which comprises 0.05 to 20% by
~ weight of active ingredient.

3. A suppository as claimed in claims 1 or 2 which comprises 0.1 to 100mg of
active ingredient.

4. A method of manufacture of a suppository as claimed in any one of claims

1 to 3 which comprises intimate admixture of the active ingredient with the
carrier. |

5. Use of 1,2,3,9-tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl)-methyl]-
4H-carbazol-4-one in the form of its free base or a pharmaceutically acceptable
solvate thereof as active ingredient, together with one or more hard fat b_ases
having a hydroxyl value of 60-70, for the manufacture of a suppository
according to any one of claims 1 to 4 for the treatment of a mammal, including
man, suffering from or susceptible to a condition mediated through the action of
S-hydroxytryptamine at 5-HT5 receptors.

6. Use according to claim 5§ wherein the condition is nausea and vomiting.



Compositions

The invention relates to a pharmaceutical composition for rectal administration
which comprises 1,2,3,9-tetrahydro-8-methyl-3-{(2-methyl-1H-imidazol-1-yl)-
methyl]-4H-carbazol-4-one in the form of its free base or a pharmaceutically
acceptable solvate thereof as active ingredient, together with one or more
pharmaceutically acceptable carriers or excipients.

Methods for the manufacture of such compositions and for their use in the
treatment of conditions mediated through the action of S-hydroxytryptamine at 5-
HTq receptors are also described.



