23 August 2006 Anbroxol for the treatnent of painful copslhigustzeosn the
nmout h and pharyngeal cavity. The invention relates to the use of anbroxol
and the pharnacol ogically acceptable salts thereof for preparing a
pharmaceutical conposition for the treatnent of painful conditions in the
oral and pharyngeal cavity. Background to the invention Painkillers for
relieving pain in the oral and pharyngeal cavity often have the drawback

cubst ance. ABrefortne bty Rty coPERiprs hhE I and BBsBR6A" cxanol )

is a known expectorant and mnucol ytic.cavityis used in oral preparations such
as syrups, capsules, tablets, inhalable solutions, drops or suckable
pastilles. There is therefore a need to prepare a well-tolerated active
subst ance Thginvention relaiesioribe ugd ofpambioxal ané éheoph@rmaeniogitadly peepptableavi ti es.
Descri pti %Qlt@ﬂ‘heFé&?fdr'ﬁYé’d&thQ pﬁHFnPJcbﬁt'ud&%dinpdsﬁtudﬂ%r thE GBathRADeF g, when

adm nistered [ocally in suit doses or " concentrations, anbroxol can
have a vercPngBens 'Béh%or@b@ncbmwgéﬁk@dtty. n the oral and pharyngeal cavity
in addition to being very well tolerated. The invention therefore rel ates
to the use of anbroxol or one of the pharnmacologically acceptable salts
t hereof f @acRIr6RR tolBe Avem@hMaceutical conposition with a pain- relieving
effect lasting for a period of at |east 3 hours after adm nistration, for
the treatnent of pain in the oral and/or pharyngeal cavity, selected from
anong_ACUPBIALE fol Iy oA N AEBr Bhd Bhatirdch cRRL OROTLARARG! oS, pressure
poi nts cause ses ngeal 1 nterventions,

| esi ons oﬁfmcéﬁgﬁﬁgeﬁ%?%%@thﬁ fereolipeal 'Fl‘l&ﬁ'lnﬁ)haryngeal cavity and
herpes sinplex in the oral and pharyngeal cavity, particularly aphthae,
gingivitis, parodontopathies, pressure 23 August 2006

The active substance ambroxol (trans-4-(2-amino-3,5-dibromobenzylamino)-

cyclohexanol) is a known expectorant and mucolytic. It is used in oral preparations
such as syrups, capsules, tablets, inhalable solutions, drops or suckable pastilles.

There is therefore a need fo prepare a well-tolerated active substance for the treatment
of pain in the oral and pharyngeal cavities.

Description of the invention

Surprisingly, it has been found that, when administered locally in suitable doses or
concentrations, ambroxol can have a very good pain-relieving effect in the oral and
pharyngeal cavity in addition to being very well tolerated.

The invention therefore relates to the use of ambroxol or one of the pharmacologically
acceptable salts thereof for preparing a pharmaceutical composition with a pain-
relieving effect lasting for a period of at least 3 hours after administration, for the
treatment of pain in the oral and/or pharyngeal cavity, selected from among acute sore
throat, aphthae, gingivitis, parodontopathies, pressure points caused by prostheses,
pain after oro-pharyngeal interventions, lesions on the mucous membrane in the oral
and pharyngeal cavity and herpes simplex in the oral and pharyngeal cavity,

- particularly aphthae, gingivitis, parodontopathies, pressure '




2 points caused by prostheses, pain after oro-pharyngeal 28 AugsvZ@06i ons,

| esions on the nucous nenbrane in the oral and pharyngeal cavity and

"herpes sinplex in the oral and pharyngeal cavity, nost particularly for
the treatnment of acute sore throats. By acute sore throats are neant
severe sore throats, for exanple inflaned throats with difficulty

swal l owing or with burning in the throa®. Disclosed herein is

phar maceuti cal conposition containing anbroxol or one of the

phar macol ogi cal |y agceptabl e salts thereof and one or nore active
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sage oils. "A'So discloset hereln a phar na¢eutical’ conposition ‘contai ning
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Suitable antiinflammatories are for example benzydamine-Cl or choline salicylate.

‘Suitable virostatics are for example acyclovir or idoxuridine.

Suitable antibiotics are for example thyrotricin or bacitracin.

Suitable antimycotics are for example amphotericin B or nystatin.

An example of a suitable proteolytic enzyme is lysozyme.

Suitable ethereal oils are for example peppermint oil, thyme or sage oils.

Also disclosed herein a pharmaceutical composition containing ambroxol or one of
the pharmacologically acceptable salts thereof and one or more active substances,
‘selected from the group consisting of lysozyme hydrochloride, dipotassium
glycyrrhizinate, ammonium glycyrrhizinate, cetyipyridinium chloride, chlorpheniramine
maleate, noscapine, dequalinium chloride, dextromethorphan, phenolphthalinate,
potassium guaiacolsuiphonate, dl-methylephedrine hydrochloride, chlorhexidine
hydrochloride, and potassium cresolsulphonate.




23 August 2006 3 Anbroxol is a netabolite of the secr et s gigust Joodnhexi ne.
The two active substances represent a very well tolerated conbination of
active substances which can positively influence the dual effect of
anbroxol . Disclosed herein is a pharnaceutical conposition consisting of
anbroxol, bromhexine or the pharmacol ogically acceptable salts thereof and
phar maceuti cal excipients, preferably3with a ratio of anbroxol to
bromhexine in the range from4:1 to 6:1, nore preferably 5:1. A
particularly preferred pharpaceutical_ conposition is one wherein the single
dose cont’“ﬁ%‘?@xowfl wetaolig obthesepreiidic brojpxinea ihg woasiye SR ES X ol .
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a pharnac§Pt|ca&?con?%%%flon cont ai ni ng anbroxol and one or nore active
subst ancedMUERFE LAYk GGG AR Sle antiseptics, vitanins, corticoids,
antiinflamuatories, antibiotics, antinmycotics and proteol ytic enzynes.

Al so di scl osed hﬁreln is the use of. a pharmaceutical conposition as
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menbr ane iprefedablydal and pharyngeal cavity and herpes sinplex in the oral
~and pharyngeal cavity, nost preferably for treating acute sore throats. The
I nvention further relates to the use of a pharmaceutical conposition
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pharmaceutical composition containing ambroxol and one or more active substances

pain

selected from among the antiseptics, vitamins, corticoids, antiinflammatories,
antibiotics, antimycotics and proteolytic enzymes.

Also disclosed herein is the use of a pharmaceutical composition as described above
for preparing a medicament for the treatment of pain in the oral and/or  pharyngeal
cavity, selected from among acute sore throat, aphthae, gingivitis, parodontopathies,
pressure points caused by prostheses, pain after oro-pharyngeal interventions, lesions
on the mucous membrane in the oral and pharyngeal cavity and herpes simplex in the
oral and pharyngeal cavity, most preferably for treating acute sore throats.

The invention further relates to the use of a pharmaceutical composition consisting of

- ambroxol hydrochloride, a flavouring, a lubricant, a matrix material, a sweetening
agent and a polyethyleneglycol for preparing a pharmaceutical composition for the
treatment of pain in the oral and/or pharyngeal cavity, selected from among acute
sore throat, aphthae, gingivitis, parodontopathies, pressure points caused by
prostheses, pain after oro-pharyngeal interventions, lesions on the mucous
membrane in the oral and pharyngeal cavity and herpes simplex in the oral and
pharyngeal cavity, most preferably for treating acute sore throats.




menbrane in the oral and pharyngeal cavity and herpes si aph@xstizoog he or al
and pharyngeal cavity, nost preferably for treating acute sore throats. 23
August 2006 4 Suitable flavourings may be, for exanple, peppernnt,

eucal yptus or lenon, preferably peppermnt flavouring. Suitable matrix
materials may be, for exanple, calci ym car bonate, cal cium phosphate or
sorbitol, preferably sorbitol. Suitable sweetening agents may be, for

exanpl e, saccharin, saccharin sodium cyclamate, glycerol or sugar,
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nost prefepably for the treatment of acute sore throats. Al so disclosed
herein is the use of anbroxol for preparing a pharmaceutical conposition
with a pain-relieving effect lasting for a period of at |east 3 hours,
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herein is se o arnace
alcohols as the matrlx material, characterised in that it contains a pham'laceutlcal[y

acceptable layered silicate and a polyethyleneglycol, optionally together with other
pharmaceutical excipients, taste or flavouring agents fo prepare a pharmaceutical
composition for treating pain in the oral and/or pharyngeal cavity, selected from among
acute sore throat, aphthae, gingivitis, parodontopathies, pressure points caused by
prostheses, pain after oro-pharyngeal interventions, iesions on the mucous membrane
in the oral and pharyngeal cavity and herpes simplex in the oral and pharyngeal cavity,
most preferably for the treatment of acute sore throats.

Also disclosed herein is the use of ambroxol for preparing a pharmaceutical
composition with a pain-relieving effect lasting for a period of at least 3 hours,
preferably more than 3 hours, after administration.

Further disclosed herein is the use of a pharmaceutical composition containing
ambroxol for preparing a pharmaceutical composition with a pain-relieving effect
lasting for a period of at least 3 hours, preferably more than 3 hours, after
administration.

The pharmaceutical composition is preferably administered 1 to 6 times,
preferably 2 to 4 times a day.




anbroxol for preparing a pharnmaceutical conposition w thzpagestroo®l i evi ng
effect lasting for a period of at |east 3 hours, preferably nore than 3
hours, after adm nistration. The pharmaceutical conposition is preferably
adm nistered 1 to 6 tinmes, preferably 2 to 4 tinmes a day. 23 August 2006
5 Acids suitable for forn1ng salts of anbroxol include for exanple
hydrochloric acid, hydrobrom c acid, $ulphuric acid, phosphoric acid,
nitric acid, oxal i ¢ acid, malonic acid fumaric acid mal ei ¢ aci d,
tartaric acid, citric aC|d ascorbic acid and nethanesulphonlc aC|d
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~not to be aciigprefierdblasiydirobhibricgtid. Exanpl e 1 I nvestigation of the activity and
tol erance of suckable tablets containing 20 ng of anbroxol hydrochl oride
(trans-4[(2-am no- 3, 5-di brono benzyl )am' no] cycl ohexano hydrochl ori de, CAS
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treatnment early §13 in each treatnment group). The intent-to-treat (ITT)
popul ati o ted of 208 patients

Investigation of the activity and tolerance of suckable tablets containing 20 mg of
ambroxol hydrochloride (trans-4-[(2-amino-3,5-dibromo
benzyl)amino]cyclohexano hydrochloride, CAS Reg. No. 18683-91-5) compared
with a placebo in treating acute sore throats

A muiti-centred, prospective, placebo-controlled, randomised double-blind trial was -
carried out over two days' treatment with up to 6 suckable tablets containing ambroxol
hydrochloride per day.

Patients: 218 patients (97 men, 121 women) with an average age of 39,4 + 15 years
(range from 17-81 years) were recruited; of these 215 patients were treated: 107 with
20 mg of ambroxol and 108 with placebo. 26 patients stopped the treatment early (13 in
each treatment group). The intent-to-treat (ITT) population consisted of 208 patients
(105 treated with ambroxol and 103 given the placebo); 196 patients formed the per-
protocol (PP) population (97 with test substance and 99 with placebo). For the drug
safety analysis, all the patients treated were studied.

Treatments: Double-blind treatment with up to 6 suckable tablets per day, which either
contained 20 mg of ambroxol or constituted a placebo {suckable tablet without the
active substance, but with a marked flavour of peppermint similar to the test
substance)

End points: the average pain reduction, weighted for time, during the first 3 hours after
administration of the first suckable tablet, standardised to the degree of initial
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15 hydrochloride to patients with acute sore throat has an effective pain-relieving effect
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which is superior {o the inherently beneficial effect of sucking a placebo.
Figure 1 shows the course, over time, of the average change in pain intensity (PID)
~for the period before taking the tablet (base line) up to 3 hours after taking the first

suckable tablet containing 20 mg of ambroxol hydrochloride and placebo.
20

Example 2

Investigation of the activity and tolerance of suckable tablets containing 20 or

30 mg of ambroxol hydrochloride (trans-4-[(2-amino-3,5-dibromo- .

benzyl)aminojcyclohexano hydrochloride, CAS Reg. No. 18683-91-5) compared
25 with a placebo in treating acute sore throats

A multi-centred, prospective, placebo-controlled, randomised double-blind frial was
carried out over three days’ treatment with up to 6 suckable tablets containing
ambroxol hydrochloride per day.

30 Patients: 331 ambulant patients with acute uncomplicated sore throats of at least

moderate severity but with no bacterial pharyngitis were investigated.

- Treatments: Double-blind treatment with up to 6 suckable tablets per day containing
either 20 mg or 30 mg of ambroxo! hydrochloride or constituting a placebo (suckable




Figure 'l shows the course, over time, of the average chapgaugust3oesn
intensity (PID) for the period before taking the tablet (base line) up to
3 hours after taking the first suckable tablet containing 20 ng of

anbr oxol hydrochl oride and pl acebo. 20 Exanple 2 Investigation of the
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_ suckable tablets containing 20 or 30 mg of ambroxol minus placebo: 0.08 to 0.23 or
0.05 to 0.20). At the.end of each successive day of ambulant treatment with up to 6
15 suckable tablets per day a statistically significantly larger number of patients reported
a higher degree of effectiveness for the active treatments with ambroxol
hydrochloride than for the administration of the placebo. The test substance was
found to be tolerated just as well as the placebo in all dosages.
Conclusion: The administration of suckable tablets containing 20 or 30 mg of
20  ambroxol hydrochloride to patients with acute sore throat has a markedly effective
pain-relieving effect which is superior to the inherently beneficial effect of sucking a

placebo. Both doses were tolerated equally well.

-Figure 2 shows the course, over time, of the average change in pain intensity (PID)
25 for the period before taking the tablet (base line) up to 3 hours after taking the first
suckable tablet containing 20 mg or 30 mg of ambroxol hydrochloride and placebo.

Ambroxol may be used on its own or combined with other pharmacologically active

substances. It may be applied in any of the preparation forms which are suitable for
30 local use. Preparations suitable for sucking or dissolving slowly in the mouth include,

for example, tablets or sweets based on sugar or sugar substitutes or pastilte-like

products with a gum arabic or ge{étine base.




to placebo. The effect of the treatnment was statisticall g3 siggsiZoog€ant. The
superiority of the active treatnents over the placebo could be clearly
denonstrated (95% confidence interval (Cl) for the average differences
bet ween the groups treated with suckable tablets containing 20 or 30 ng of
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or sugar substitutes or pastille-like products with a gum arabic or

gel ati ne base. 23 August 2006 8 Exanples of semi solid preparations for
appl Thefolwihg exBfmpeabf phgdsaeduliehBndrtidns ilfuRtraftapsesspeci al Iy gel s
based on cell ul ose or acrylate. Suitable solutions for spraying, gargling
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Example 1)

Suckable pastille per pastille
ambroxol hydrochloride 20.0 mg

20 peppermint flavouring 16.0 mg
sorbitol 1373.5 mg
saccharin sodium 0.5 mg
Macrogol 6000 30 mg
talc _ 60 mg

25




~s celluloses, acrylic acid derivatives or polyvinyl conpasndgstimeaddition,
the semsolid and liquid forns in particular my contain sweetening agents
and noisture retainers. such as glycolhs and sugar al cohols, for exanple. Al
the forns are flavoured in the conventional way, e.g. by the addition of

et he@@mmgij s. 10 The preparations nmay be produced by methods known in
phar macy. Theé foll owi ng exanpl es of pharnaceutical formulations illustrate
the present invention without restricting its scope: 15 Exanple 1)

Suckabl e pastd | ] e, per stille anbroxol hydrochloride 20.0 ng 20

pepper ni nt f@ﬁ&@ﬁfﬁ‘p@é&&@o ng sorbitol 1373peri@pletsaccharin sodium 0.5 ny
Macr ogol 600Q\m8rdXe| h&@o‘éh@@id@g 25 23-Augu§§(9200rﬁ18 9 Exanple 2) Suckabl e
pastille per tablet Anbroxol hydrochloride .0 5 Lysozyne

h§drochl ori déysorymeg hyidpaahdarideum gl ycyrrhi zi 8@t e @g5 mg  Cetyl pyri di ni um

Chloride 1.0 QM tassium glycyrrhizinate 25 mg
Cetylpyridinium Chloride 1.0 mg
Chiorpheniramine Maleate 1.0 mg
Xylitol 9205 mg

10 , D-Mannitol 895 mg
Polyvinylpyrrolidone 21.0 mg
Stearic acid 100 mg
Peppermint oil 6.0 mg

, light anhydrous silicic acid 1.0 mg

15 | talc 1.0 mg
magnesium stearate _ 1.5 mg

Example 3)

20 Suckable pastille per tablet
Ambroxol hydrochloride 200 " mg
Noscapine : 5.0 mg
Dequalinium Chloride 0.125 mg
Sucrose (purified) 908.675 mg

25 -Menthol 1.0 mg
Peppermint oil 0.6 mg
l.emon flavour 3.6 mg

Corn starch 30.0 myg
Polyvinylpyrrolidone | 21.0 mg

30 - Magnesium Stearate 10.0 -mg




Chl or pheniram ne Maleate 1.0 ng Xylitol 920.5 ng 10 D- Menmidusd 2086 5 g

Pol yvi nyl pyrrolidone 21.0 ng Stearic acid 10.0 ng Peppermnt oil 6.0 ng
light anhydrous silicic acid 1.0 ng45 talc 1.0 ng nmagnesium stearate 1.5
ng Exanple 3) 20 Suckable pastille per tablet Ambroxol hydrochloride 20.0
ngy ol 5.0 ng DequaliniumCChloride 0.125 ng Sucrose (purified)
908.%%% %g gg |-Menthol 1.0 ng Peppermint oil 0.6 ng Lenon flavour 3.6 ng
Corn starch 30.0 ng Pol yvinylpyrrolidone 21.0 ng 30 Magnesi um St earate

10.0 nmg 23 st 2006. 10 Exanple 4) Suckable pastille per tabl et
Anbr oxol hy%&é@ﬂl@ﬁ&é—@ tilley 0 ny 5 Dextronet Bef takiet phenol pht hal i nate 10.0 ny

Ambroxol hydrochloride 200 mg
5 : Dextromethorphan phenolphthalinate 10.0 mg
Potassium guaiacolsulphonate 23.3 mg
Cetylpyridinium Chloride 1.0 mg
Sucrose (purified) 869.7 mg
Peppermint flavour | 16.0 mg
10 ' Comn starch 30.0 mg
Polyvinylpyrrolidone 20.0 mg
Magnesium Stearate 10.0 mg

Example 5)
15 ' _
~ Suckable pastille per tablet

Ambroxol hydrochloride 200 mg
 dI-Methylephedrine Hydrochloride 625  mg
Chlorhexidine Hydrochloride 5.0 mg
20 L.actose 905.25 mg
' Low-substituted Hydroxypropylceliulose 25.0 mg
Hydroxypropylcellulose 20.0 mg
Peppermint flavour 16.0 - mg
Magnesium Stearate ' 25 mg

- 25




Pot assi um guai acol sul phonate 23.3 ng Cetyl pyri di ni um Chepadgds 2006 ny
Sucrose (purified) 869.7 ng Peppermnt flavour 16.0 ng 10 Corn starch 30.0
nmg  Pol yvinyl pyrrolidone 20.0 ng Magnesium Stearate 10.0 ng Exanple 5) 15
Suckabl e pasti |1 e per tablet Ambroxol hydrochloride 20.0 nyg

edrine Hydrochloride 6.25 ng Chl orhexidine Hydrochloride 5.0
ng 2 Lact e 905.25 ny Low substituted Hydroxypropylcellul ose 25.0 ngy
Hydr oxypr opyl cel l ul ose 20.0 ng Peppermnt flavour 16.0 ng Magnesi um

Stearate 2.5 5 23, August 2006 11 Exanple 6) Suckable pastille per
t abl et Anbr%—mab oride 20.0 ny 5 ReR&RIAM gl ycyrrhizate 1.67 ny
Pot assi um Cringtaidl RpGRRhoride 0 "0 Lact osg8§4. 83 g

5 - Ammonium glycyrrhizate _ 1.67 mg
Potassium Cresolsulphonate 30.0 mg
Lactose 884.83 mg |
Low-substituted Hydroxypropylcellulose 25.0 mg
Hydroxypropylcellulose B 20.0 mg

10 - Peppermint flavour | 16.0 mg

Magnesium Stearate 25 mg




Low substituted Hydroxypropyl cellul ose 25.0 ng Hydroxypropylcellul ose 20.0
ng 10 Peppermnt flavour 16.0 ng Magnesium Stearate 2.5 ng 12 Patent
Clainms 1. Use of a pharmaceutical conposition consisting of amnbroxol
hydrochl ori de, a flavouring, a lubricant, a matrix material, a sweetening
agent and a pol yethyl enegl ycol for preparing a nedi canent for t he

treatnment of pain in the oral and/or phar{yAgeal cavity, selected from anong
acute sorepiBhpeiaimapht hae, gingivitis, parodontopathies, pressure points
caused by prostheses, pain after oro-pharyngeal i nterventions, |esions on

t he mucous menbrane in the oral and pharyngeal cavity and herpes sinplex
IR t he Olral anfllLll@ham/dﬁﬁtﬁa&bnr@@éuttc)él cBmp‘d%ﬁu?f gaﬂﬁéﬂﬁgbf@rmmaﬁolﬁf the . I
phar maco ca cceptabl e sa reof for r armaceuti ca
CONposi t | ﬁﬁdw%gfé P HAY Y RYi %B‘Sbrécf@zc? LENGY "Hg{ef"%ﬁ 358'&% ‘%U"Qf at | east
3 hour s abgent addianpslyettyilemegl ool fbhpreﬁaraag médu@bnﬁamtlﬁortm oral and/or
pharyngea e t m acute sor. apht hae

G ng i e reaftbblsr B8R e Jrep PUBR KhasSite RUfis ca'seq B niliy pai n
after or oaphwwigaeﬁiroahta@mm|gjngwlﬂlsa,spamslootopathesrmcmrermm:ntsne in the
oral and BRaryReGrostesky, Ak SREPERH-BhARIREal iRteh RG] 184I6h £ BAT Yngeal

caV| ty.
the mucous membrane in the oral and pharyngeal cavity and herpes

simplex in the oral and pharyngeal cavity.

2. Use of ambroxo! or one of the pharmacologically acceptable salts
thereof for preparing a pharmaceutical composition with a pain-relieving
effect lasting for a period of at least 3 hours after administration, for the
treatment of pain the oral and/or pharyngeal cavity, selected from among
acute sore throat, aphthae, gingivitis, parodontopathies, pressure points
caused by prostheses, pain after oro-pharyngeal interventions, lesions on
the mucous membrane in the oral and pharyngeal cavity and herpes simplex
in the oral and pharyngeal cavity.




