1 COMBI NATI ON OF THEOBROM NE W TH A DECONGESTANT AND I TS USE FOR THE

TREATMENT OF COUGH Field of the Invention This invention relates to
a drug conbioati7eéas its conposition and its use in therapyicRafddseogsarly in
the therapy of cough. 5Backqround of the Invention Cough is a
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antit ussi weugh ftetle. gimmaratly. of the Invention The invention is based
at least in par ond a show nergi stic antitussive effect for

t heob8ni ne co t 3 tﬁésggcolng LG B@Ql‘?do@piﬂéﬁ' figclopgs tth@ Ftric

aci d- 'ndUQI%’ob?@M% ists sdhsorflaiave haWohNahd cough. Data are provided,

showing effects following oral dosing in citric-acid induced cough in the guinea

pig, and in the capsaicin cough challenge in humans, and following bathing of
isolated guinea pig vagus nerve preparations.

15 The decongestant pseudoephedrine has been to shown to have very
limited efficacy in the citric acid induced cough model in guinea-pigs
(Minamizawa et. al., J Pharmacol Sci, 2006). However, most of the literature
fails to demonstrate that pseudoephedrine has an antitussive effect. A number
of papers describe effects on “cough and cold” (which has little meaning in the

20 medical field), but none describes or even examines direct antitussive effect.

Summary of the Invention

The invention is based at least in part on data showing a synergistic
antitussive effect for theobromine combined with the decongestant
pseudoephedrine, in a citric acid-induced cough model. The data show that

25  when theobromine is combined with pseudoephedrine, the effect is surprisingly
potent and greater than the sum of the individual drugs, revealing that the
combination has a substantially improved effect. This is particularly surprising
given that it is doubtful that pseudoephedrine has an antitussive effect at all.

Consequently, a considerably reduced dose of both drugs can be given

30 foran equivalent effect for each individual drug, so reducing side -effects and
drug burden.

Therefore, according to a first aspect of, the present invention, an agent
comprises theobromine and a decongestant, as a combined preparation for

simultaneous, sequential or separate use in therapy.
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a-adrenergic receptor agonist. Any suitable form of the decongestant agent may
be chosen. These include salts, prodrugs and active metabolites.

As used herein, the treatment of cough means any therapy that reduces

15 the number and/or the severity of cough. Preferably, it means a reduction in the
number of coughs, i.e. a direct antitussive effect that reduces the body’s urge to
cough. Therefore, according to a preferred embodiment of the invention, an
agent comprises theobromine and a decongestant, for use as an antitussive
pharmaceutical composition. An agent of the invention is useful as an

20  antitussive in the control of cough. Preferably, it is used in the control of non-
productive cough.

The decongestant may be used in an amount that is already known for its
use, although combination according to this invention means that a reduced
dose may be effective. The dose of the decongestant that is administered with

25 the theobromine will of course depend on the usual factors, including its potency,
but is preferably at least 0.1, e.g. at least 5, and may be up to 50 mg/kg/day.
Preferably, the decongestant is dosed in a range of 0.1 to 30 mg/kg/day.

Any suitable form of theobromine can be chosen. These include salts,
prodrugs and active metabolites. Theobromine may also be in the form of cocoa

30 orchocolate. Suitable dose ranges for theobromine are known in the art and will
depend on the usual factors (age etc); although the synergistic effect of the

combination means that the effective dose may be reduced.
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20 method known to the art for the manufacture of pharmaceutical compositions,
and such compositions may contain one or more agents selected from the group
consisting of sweetening agents, flavouring agents, colouring agents and
preserving agents in order to provide pharmaceutically elegant and palatable
preparations. Tablets contain the combined active ingredients in admixture with

25 non-toxic pharmaceutically acceptable excipients which are suitable for the
manufacture of tablets. These excipients may be, for example, inert diluents,
such as calcium carbonate, sodium carbonate, lactose, calcium phosphate or
sodium phosphate; granulating and disintegrating agents, for example corn
starch or alginic acid; binding agents, for example starch gelatin, acacia,

30 microcrystalline cellulose or polyvinyl pyrrolidone; and lubricating agents, for
example magnesium stearate, stearic acid or talc. The tablets may be uncoated
or they may be coated by known techniques to delay disintegration and

absorption in the gastrointestinal tract and thereby provide a sustained action
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admixture with a dispersing or wetting agent, suspending agent and one or more
preservatives. Suitable sweetening, flavouring and colouring agents may also

30 be present.
The combined pharmaceutical compositions of the invention may also be
in the form of oil-in-water emulsions. The oily phase may be a vegetable oil, for

example olive oil or arachis oil, or a mineral oil, for example liquid paraffin, or
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formulate the therapeutic composition. This applies particularly to particles
20 intended for administration by inhalation. The manufacture of fine particles by
milling can be achieved using conventional techniques. The term "milling" is
used herein to refer to any mechanical process which applies sufficient force to
the particles of active material to break or grind the particles down into fine
particles. Various milling devices and conditions are suitable for use in the
25  production of the compositions of the invention.
The selection of appropriate milling conditions, for example, intensity of
milling and duration, to provide the required degree of force, will be within the
ability of the skilled person. Ball milling is a preferred method. Alternatively, a
high pressure homogeniser may be used, in which a fluid containing the particles
30 s forced through a valve at high pressure, producing conditions of high shear
and turbulence. Shear forces on the particles, impacts between the particles
and machine surfaces or other particles, and cavitation due to acceleration of the

fluid, may all contribute to the fracture of the particles.
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25 Tes_l% D%%ﬁﬁ)ositions.

Therapy according to the invention may be conducted in generally known
manner, depending on various factors, such as the sex, age or condition of the
patient, and the existence or otherwise of one or more concomitant therapies.
The patient population may be important.

20 The present invention is based at least in part on the following study.
Study

A study was designed to investigate the antitussive activity of
theobromine in combination with two different doses of pseudoephedrine, on
citric acid-induced cough in conscious guinea pigs.

25 TestDoses
1 - vehicle control
2 - theobromine (10 mg/kg. p.o.)
3 - theobromine (10 mg/kg, p.o.) + pseudoephedrine (10 mg/kg. p.o.)
4 - theobromine (10 mg/kg, p.o.) + pseudoephedrine (30 mg/kg. p.o.)
30 Method
Male Dunkin Hartley guinea pigs (400-500 g, supplied by Harlan UK Ltd)

were used throughout the study.
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to citric acid exposure. | ndi vi dual gui nea pigs were ({)I aced in an
exposube dRRGRSRMING @Qﬁeﬁl¥hp@ﬁﬁ Ryfor 4o cjtrig Acigtexposure. rfseusPeRRedech@s i c acid
exposur e (Rsagag Fﬂ?rtn r tcitric ac?d r@ﬁf}osuréoalﬁp@gnlcfe SRR SshimBlsewepduced by
exposure to citric a aer osol generated by an ultrasonic nebuliser
at a nebuldosed both atak Ieours a0d@0mihptas dror td Oitnd acid exposure.Coughs wer e count ed
t hr oughout the ] [P g oy e r.5 post
exposure. 15 Réé(ﬁyplsjgﬁ &"Réé BLP%E\}V%&&J &FL %’\?v%%ﬁ rgfcga bggﬁvﬁ%]n?'mo
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of citric acid induced cou see Fi .as wel | to the
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min.
Coughs were counted throughout the 10 min citric acid exposure and for
a further 5 min post exposure.
15 Results
The results show that pre-treatment with theobromine (10 mg/kg, p.o.)
caused a significant reduction to the number of citric acid induced coughs (13 +
3) (see Figure 1), as well as to the onset to the first cough (156 + 15s) (data not
shown). In combination with pseudoephedrine (10 mg/kg and 30 mg/kg), the
20  inhibitory response of theobromine on the citric acid-induced tussive activity, was
potentiated with the highest dose, both in respect of total number of coughs (9 +
2 c.f. 13 £ 3) (Figure 1) and onset time to the first cough (170 + 15s c.f. 156 +

15s) (data not shown).



20 inhibitory response of theobrom ne on the citric acid-induced tussive
activity, was potentiated with the highest dose, both in respect of total
nunber ofwoaughw3¢4® 2 c.f. 13 3) (Figure 1) and onset pCirgB20m/dsbessfir st
cough (170 15s c.f. 156 15s) (data npt shown). 8 CLAIMS 1.An agent
conprising theobrom ne and a decongestant, as a conbi ned preparation for
si nul t aneous, sequential or separate use in therapy. 52. An agent according
to claim1, wherein the therapy is of cough. 3. A pharnmaceuti cal

conposi tion conprising theobrom ne and a decongestant. 4. An agent or
conposi ti &AdMEor ding to any pr eceding claim wherein the decongestant is
o et el o D Bden R LA S BARREFBLLARL a6 o combinod
10oxymet azoI i ne, phényl e TRRTH phe ro ano ani ne;’pr opy Peledl|
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conpositi or di ng | aim 4 erein he decongest ant
pseudoeph r| n na%e B\ﬁc%[ @ﬁtto(?"d'r@vwnﬁ‘g’@r?'[’ 93‘86%%%?3 ?lﬂ)grhny pr ecedi ng

claim whey ei n A hehbhdgcanigaist adpbsitib® bnashsiny stiescdormimea dage Hf 0.1 to
30 mg/ kol Cgiae)éongestant

4. An agent or composition according to any preceding claim, wherein the

decongestant is selected from ephedrine, levmetamfetamine, naphazoline,

10 oxymetazoline, phenylephrine, phenylpropanolamine, propylhexedrine,

pseudoephedrine, synephrine and tetrahydrozoline.

5. An agent or composition according to claim 4, wherein the decongestant

is pseudoephedrine.

6. An agent or composition according to any preceding claim, wherein the

15 decongestant is to be administered in a dose of 0.1 to 30 mg/kg/day.



